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Description 

The present invention relates to novel couplers containing a pyrazolo triazole moiety, and to silver 
halide light-sensitive photographic material containing the couplers, and to the formation of magenta dye 
s photographic images by the use of these couplers either in photographic material or in a developing 
solution. 

It is well known that an oxidised aromatic primary amine color developing agent formed by oxidation 
with exposed silver halide reacts with a coupler to form a dye such as an indophenol, an indoaniline, an 
indamine, an azomethine, a phenoxazine or a phenazine, thus forming a color image. 
10 In order to form a magenta color image, a 5-pyrazolone type coupler, a cyanoacetophenone type 

coupler, an indazolone type coupler, a pyrazolobenzimidazole type coupler or a pyrazolotriazoie type 
coupler is employed. 

Magenta color image forming couplers which have been widely used in practice are generally 5- 
pyrazolones. 

is It is known that dyes formed from 5-pyrazolone type couplers are excellent in fastness to heat and light 

but they have the undesirable absorption of yellow in the region around 430 nm which causes color 
turbidity. 

In order to reduce the yellow component, a pyrazolobenzimidazole nucleus as described in British 
Patent 1,047,612, an indazolone nucleus as described in U.S. Patent 3,770,447 and a pyrazolotriazoie 

20 nucleus as described in U.S. Patent 3,725,067 have been proposed as a magenta color image forming 
coupler skeleton. However, the magenta couplers described in these patents are still insufficient since they 
provide only poor color images when they are mixed with a silver halide emulsion in the form of a 
dispersion in a hydrophilic protective colloid such as gelatin, they have a low solubility in an organic 
solvent having a high boiling point, they have some difficulties in synthesis thereof, or they have a 

2s relatively low coupling activity in conventional developing solutions. 

The present inventors have carried out extensive investigations on novel magenta color image forming 
couplers free from the subsidiary absorptions in the region around 430 nm which is the most 
disadvantageous point in view of spectral absorption characteristics of a dye formed from 5-pyrazolone 
type magenta couplers. As a result, the present inventors have found a certain class of couplers which 

30 provide a color image without a subsidiary absorption in a wavelength shorter than that of the main 
absorption and which have good fastness and which can be easily synthesized. 

This novel class of magenta color image forming couplers have excellent color reproducibility, color 
forming rate and maximum color density, can be readily synthesised and can yield so-called 2-equivalent 
couplers by introducing a releasing group into their coupling active sites, whereby the amount of silver 

35 needed in the silver halide emulsion layers can be reduced. 

Another object of the present invention is to provide a method of forming a magenta color image 
utilizing such magenta color image forming couplers. 

The present invention provides a method of forming a color image comprising developing a silver 
halide photographic light-sensitive material in the presence of a pyrazolotriazoie coupler with a developing 

40 solution containing an aromatic primary amine characterised in that it is performed in the presence of a IH- 
pyrazolo (1,5-b)-1,2,4-triazole coupler represented by the general fromula (I) and/or a polymer coupler 
which is a polymer or copolymer having a repeating unit derived from a vinyl monomer containing in its 
molecule a moiety represented by the general formula (I): 



60 




(!) 
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wherein h\ and R 2 , which may be the same or different, each represents a hydrogen atom or a halogen 
atom or a substituent, and X represents a hydrogen atom or a group capable of being released upon 
coupling. 

The invention also includes the couplers themselves, and photographic material containing the 
couplers in a silver halide emulsion layer. 

In the accompanying drawing Figure 1 is a graph showing the absorption spectra of dyes formed from 
Comparison Coupler A (Curve A) and Coupler (1) according to the present invention (Curve B) in the 
manner as described in Example 1, respectively. 

In the above general formula (I), R, and R 2 each preferably represents a hydrogen atom, a halogen 
atom, an aliphatic residue, an aryl group, a heterocyclic group, a cyano group, an alkoxy group, an aryloxy 
group, an acylamino group, an anilino group, a ureido group, a sulfamoylamino group, an alkylthio group, 
an arylthio group, an alkoxycarbonylamino group, a sulfonamido group, a carbamoyl group, a sulfamoyl 
group, a sulfonyl group, a heterocyclicoxy group, an acyloxy group, a carbamoyloxy group, a silyloxy 
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group, an aryloxycarbonylamino group, an imido group, a heterocyclicthio group, a sulfinyl group, a 
phosphonyl group, an aryloxycarbonyl group, an acyl group or an alkoxycarbonyl group; and X preferably 
represents a hydrogen atom, a halogen atom, a carboxy group or a group capable of being released upon 
coupling which is bonded to the carbon atom of the coupling position through an oxygen atom, a nitrogen 

5 atom, a carbon atom or a sulfur atom. Further, R\, R 2 or X may be a divalent group to form a bis coupler. 
Moreover, when the part represented by the general formula (I) is included in a vinyl monomer, either R, or 
R 2 represents a simple bond or a linking group through which the part representd by the general formula (I) 
is bonded to the vinyl group. 

in more detail, Rn and R 2 each represents a hydrogen atom; a halogen atom (for example, a chlorine 

10 atom, a bromine atom, etc.); an aliphatic residue including a straight chain or branched chain alkyl group 
having from 1 to 32 carbon atoms, an aralkyl group, an alkenyl group, an alkinyl group, a cycloalkyl group 
and a cycloalkenyl group, which may be substituted with a substituent bonded through an oxygen atom, a 
nitrogen atom, a sulfur atom or a carbonyl group, a hydroxy group, an amino group, a nitro group, a 
carboxy group, a cyano group or a halogen atom (for example, a methyl group, a propyl group, a r-butyl 

is group, a trifluoromethyl group, a tridecyl group, a 2-methanesulfonylethyl group, a 3-(3-pentadecyl- 
phenoxy)propyl group, a 3-{4-{2-[4-(4-hydroxyphenylsulfonyl)phenoxy]dodecaneamido} phenyl} propyl 
group, a 2-ethoxytridecyl group, a trifluoromethyl group, a cyclopentyl group, a 3-(2,4-di-r-amyl- 
phenoxylpropyl group, etc.); an aryl group (for example, a phenyl group, a 4-f-butyl phenyl group, a 2,4-di-f- 
amylphenyl group, a 4-tetradecanamidophenyl group, etc); a heterocyclic group (for example, a 2-furyl 

20 group, a 2-thienyl group, a 2-pyrimidinyl group, a 2-benzothiazolyl group, etc.); a cyano group; an alkoxy 
group (for example, a methoxy group, an ethoxy group, a 2-methoxyethoxy group, a 2-dodecylethoxy 
group, a 2-methanesulfonylethoxy group, etc.); an aryloxy group (for example, a phenoxy group, a 2- 
methylphenoxy group, a 4-f-butylphenoxy group, etc); an acylamino group (for example, an acetamido 
group, a benzamido group, a tetradecanamido group, an a-(2,4-di-f-amyl phenoxy) butyramido group, a y- 

25 (3^-butyl-4-hydroxyphenoxy)butyramido group, an a-[4-(4-hydroxyphenylsulfonyl)phenoxy]decanamido 
group, etc); an anilino group (for example, a phenylamino group, a 2-chloroanilino group, a 2-chloro-5- 
tetradecanamidoanilino group, a 2-chloro-5-dodecyloxycarbonylanilino group, an N-acetylanilino group, a 
2-chloro-5-[a-{3-t-butyl-4-hydroxyphenoxy)dodecanamido]anilino group, etc.); a ureido group (for 
example, a phenylureido group, a methylureido group, an N,N-dibutylureido group, etc); a sulfamoyl- 

30 amino group (for example, an N,N-dipropylsulfamoylamino group, an N-methyl-N-decylsulfamoylamino 
group, etc); an alkylthio group (for example, a methylthio group, an octylthio group, a tetradecylthio 
group, a 2-phenoxyethylthio group, a 3-phenoxypropylthio group, a 3-(4-f-butylphenoxy)propylthio group, 
etc); an arylthio group (for example, a phenylthio group, a 2-butoxy-5-t-octylphenylthio group, a 3-penta- 
decylphenylthio group, a 2-carboxyphenylthio group, a 4-tetradecanamidophenylthio group, etc); an 

35 alkoxycarbonylamino group (for example, a methoxycarbonylamino group, a tetradecyloxycarbonylamino 
group, etc); a sulfonamido group (for example, a methanesulfonamido group, a hexadecanesulfonamido 
group, a benzenesulfonamido group, a p-toluenesulfonamido group, an octadecanesuifonamido group, a 
2-methy1oxy-5-t-butylbenzenesulfonamido group, etc); a carbamoyl group (for example, an N- 
ethylcarbamoyl group, an N,N-dibutylcarbamoyl group, an N-(2-dodecyloxyethyl)carbamoyl group, an N- 

40 methyl-N-dodecylcarbamoyl group, an N-[3-(2,4-di-t-amylphenoxy)propyl]carbamoyl group, etc); a 
sulfamoyl group (for example, an N-ethylsulfamoyl group, an N,N-dipropylsulfamoyl group, an N-(2- 
dodecyloxyethyllsulfamoyl group, an N-ethyl-N-dodecylsulfamoyl group, an N,N-diethylsulfamoyl group, 
etc); a sulfonyl group (for example, a methanesulfonyl group, an octanesulfonyl group, a benzenesulfonyl 
group, a toluenesulfonyl group, etc); an alkoxycarbonyl group (for example, a methoxycarbonyl group, a 

45 butyloxycarbonyl group, a dodecyloxycarbonyi group, an octadecyloxycarbonyl group, etc); a hetero- 
cyclicoxy group (for example, a 1-phenyltetrazole-5-oxy group, 2-tetrahydropyranyloxy group, etc); an 
acyloxy group (for example, an acetoxy group, etc); a carbamoyloxy group (for example, an N-methyl- 
carbamoyloxy group, an N-phenylcarbamoyloxy group, etc); a silyloxy group (for example, a trimethyl- 
silyloxy group, a dibutyimethylsilyloxy group, etc); an aryloxycarbonylamino group (for example, a 

50 phenoxycarbonylamino group, etc); an imido group (for example, an N-succinimido group, an N- 
phthalimido group, a 3-octadecenylsuccinimido group, etc); a heterocyclicthio group (for example, a 2- 
benzothiazolylthio group, a 2,4-diphenoxy-1,3,54riazole-6-thio group, a 2-pyridylthio group, etc); a sulfinyl 
group (for example, a dodecanesulfinyl group, a 3-pentadecylphenylsulfinyl group, a 3-phenoxy propyl- 
sulfinyl group, etc); a phosphonyl group (for example, a phenoxyphosphonyl group, an octyloxy- 

55 phosphonyl group, a phenylphosphonyl group, etc); an aryloxycarbonyl group (for example, a phenoxy- 
carbonyl group, etc); or an acyl group (for example, an acetyl group, a 3-phenylpropanoyl group, a benzoyl 
group, a 4-dodecyloxybenzoyl group, etc). In the substituents R t and R 2 , an alkyl group or an alkyl moiety 
contains 1 to 32 carbon atoms, and an aryl group or an aryl moiety contains 6 to 32 carbon atoms. 
X represents a hydrogen atom; a halogen atom (for example, a chlorine atom, a bromine atom, an 

60 iodine atom, etc); a carboxy group; a group bonded to the coupling position through an oxygen atom (for 
example, an acetoxy group, a propanoyloxy group, a benzoyloxy group, a 2,4-dichlorobenzoyloxy group, 
an ethoxyoxaloyloxy group, a pyruvyloxy group, a cinnamoyloxy group, a phenoxy group, a 4- 
cyanophenoxy group, a 4-methanesulfonamidophenoxy group, a 4-meth a nesulfonyl phenoxy group, an a- 
naphthoxy group, a 3-pentadecyl phenoxy group, a benzyloxycarbonyloxy group, an ethoxy group, a 2- 

65 cyanoethoxy group, a benzyloxy group, a 2-phenethyloxy group, a 2-phenoxyethoxy group, a 5-phenyl- 
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tetrazolyloxy group, a 2-benzothiazolyloxy group, etc.); a group bonded to the coupling position through a 
nitrogen atom (for example, a benzenesulfonamido group, an N-ethyltoluenesulfonamido group, a penta- 
fluorobutanamido group, a 2,3,4,5,6-pentafluorobenzamido group, an octanesulfonamido group, a p- 
cyanophenylureido group, an N,N-diethylsulfamoylamino group, a 1-piperidyl group, a 5,5-dimethy 1-2,4- 

s dioxo-3-oxazolidinyl group, a 1-benzyl-5-ethoxy-3-hydantoinyl group, a 2N-1,1-dioxo-3(2H)-oxo-1,2-benz- 
isothiazolidin-2-yl group, a 2-oxy-1,2-dihydro-1-pyridinyl group, an imidazolyl group, a pyrazolyl group, a 
3,5-diethyM,2,4-triazol-1-yl group, a 5- or 6-bromobenzotriazol-1-yl group, a 5-methyl-1,2,3,4-tetrazol-1-yl 
group, a benzimidazolyl group, a 4-methoxyphenylazo group, a 4-pivaloylaminophenylazo group, a 2- 
hydroxy-4-propanoylphenylazo group, etc.); a group bonded to the coupling position through a sulfur 

10 atom (for example, a phenylthio group, a 2-carboxyphenylthio group, a 2-methoxy-5-f-octylphenylthio 
group, a 4-methanesulfonylphenylthio group, a 4-octanesulfonamidophenylthio group, a benzylthio group, 
a 2-cyanoethylthio group, a 1-ethoxycarbonyltridecylthio group, a 5-phenyl-2,3,4,5-tetrazolyithio group, a 
2-benzothiazolylthio group, a thiocyano group, an N,N-diethylthiocarbonylthio group, a dodecyloxythio- 
carbonylthio group, etc.); or a group bonded to the coupling position through a carbon atom (for example, 

is a triphenylmethyl group, a hydroxymethyl group, an N-morpholinomethyl group, a group represented by 
the following formula: 



20 




30 wherein R 8 and R 9 each represents a hydrogen atom, an alkyl group, an aryl group or a heterocyclic group; 

and R, and R 2 each has the same meaning as defined hereinbefore, etc.). In the substituents R 8 and R fl , an 

alkyl group contains 1 to 18 carbon atoms and an aryl group contains 6 to 18 carbon atoms. 

The cases wherein R„ R 2 or X represents a divalent group to form a bis coupler are described in more 

detail hereinafter. In such cases, R t and R 2 each represents a substituted or unsubstituted alkylene group 
35 (for example, a methylene group, an ethylene group, a 1,10-decylene group, — CHgCHz— O— CHgCHg— , 

etc.); a substituted or unsubstituted phenylene group (for example, a 1,4-phenylene group, a 1 ,3-phenylene 

group, 

40 




45 

etc.); a group of the formula: — NHCO — Rg— CONH— (wherein R 3 represents a substituted or unsubstituted 
alkylene group or a substituted or unsubstituted phenylene group) including, for example, 

so 

CH- 
I 

-NHCOCH 2 CH 2 CONH-, -NHCOCH 2 CCH 2 CONH- # -NHCOy y-CONH-, 

CH 3 

etc.; or a group of the formula: — S— R 3 — S— - (wherein R 3 is the same meaning as defined above) including, 
60 for example, 
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-SCH 2 CH 2 S- , -SCH 2 CCH 2 S- , 
CH, 



w 



75 



20 



35 



40 



50 
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60 
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etc.; and X represents a divalent group appropriately formed from the monovalent group for X described 
above. 

The linking group represented by or R 2 in the cases wherein the part represented by the general 
formula (I) is included in a vinyl monomer include an alkylene group including a substituted alkylene group 
(for example, a methylene group, an ethylene group, a 1,10-decylene group, —Cr^CHaOCHaCHjr—, etc.); a 
phenylene group including a substituted phenylene group (for example, a 1,4-phenylene group, a 1,3- 
phenylene group, 




etc); -NHCO-; -CONH-; -0-; -OCO-; 



25 an aralkylene group (for example, 



CI 



-CH. 



-^^-CH 2 -, -CH 2 CT 2 ^^CH 2 CH 2 -, -CH 2 

Ci 



etc.) or a combination thereof. 

Specific examples of preferred linking groups are set forth below. 



-NHCO-, -CH 2 CH 2 -, -CH 2 CH 2 CH 2 -^~^-NHCO- , ^)-NHCO- , 

-CH 2 CH 2 NHCO-, -CH 2 CH 2 -0-C-, -CONH-CHjCHjNHCO- , 



-CH 2 CH 2 0-CH 2 CH 2 -NHCO-, -CH 2 CH 2 



:h 2 ch 2 nhco-. 



A vinyl group in the vinyl monomer may have a substituent other than the partial group represented by 
the general formula (I). Preferred examples of such a substituent include a halogen atom or a lower alkyl 
group having from 1 to 4 carbon atoms (for example, a methyl group, an ethyl group, etc.). 

The vinyl monomer containing the part represented by the general formula (I) may be used together 
with a non-color-forming ethylenic monomer which does not couple with the oxidation product of an 
aromatic primary amine developing agent to form a copolymer. 

Examples of the non-color-forming monomer which does not couple with the oxidation product of an 
aromatic primary amine developing agent include an acrylic acid (for example, acrylic acid, a-chloroacrylic 
acid, an a-alkylacrylic acid such as methacrylic acid, etc.), an ester or an amide derived from an acrylic acid 
(for example, acrylamide, /j-butylacrylamide, f-butylacrylamide f diacetoneacrylamide, methacrylamide, 
methyl acrylate, ethyl acrylate, n-propyl acrylate, n-butyl acrylate, f-butyl acrylate, isobutyl acrylate, 2- 
ethylhexyl acrylate, n-octyl acrylate, lauryl acrylate, methyl methacrylate, ethyl methacrylate, /7-butyl 
methacrylate, P-hydroxyethyl methacrylate, methylene bisacrylamide, etc.), a vinyl ester (for example, 
vinyl acetate, vinyl propionate, vinyl laurate, etc.), acrylonitrile, methacrylonitrile, an aromatic vinyl 
compound (for example, styrene and a derivative thereof, for example, vinyl toluene, divinyl benzene, vinyl 
acetophenone, sulfo styrene, etc.), itaconic acid, citraconic acid, crotonic acid, vinylidene chloride, a vinyl 
alkyl ether (for example, vinyl ethyl ether, etc.), maleic acid, maleic anhydride, an ester of maleic acid, N- 
vinyl-2-pyrrolidone, N-vinyl pyridine, 2- or 4-vinyl pyridine, etc. Two or more non-color-forming 
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ethylenically unsaturated monomers described above can be used together. For example, a combination of 
n-butyl acrylate and methyl acrylate, styrene and methacrylic acid, methacrylic acid and acrylamide, methyl 
methacrylate and diacetoneacrylamide, etc., can be employed. 

The non-color-forming ethylenically unsaturated monomer which is used to copolymerize with a solid 
water-insoluble monomer coupler can be selected so that the copolymer to be formed possesses good 
physical properties and/or chemical properties, for example, solubility, compatibility with a binder such as 
gelatin in a photographic colloid composition, flexibility, heat stability, etc., as is well known in the field of 
polymer color couplers. 

Polymer couplers which can be used in the present invention may be water-soluble couplers or water- 
insoluble couplers. Particularly, polymer couplers in the form of a latex are preferably used. 

Specific examples of the representative magenta couplers according to the present invention are set 
forth below: 

Coupler (1) 




Coupler (2) 




Coupler (3) 




Coupler (4) 




Coupler (6) 
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Coupler (7) 
CH- 



C-H.--CH 
2 , , 



/ — \ I / — N 



CH 3 H 3 C-CH-CH 3 0 




Coupler (8) 



C 2 H 5 




< T2 H 5 



CH. 



NHC-CHi 



CHO— (' ^V-C-C-H 



ii \=y i 



2"5 



H 0 H-C-C-CH- CH 3 

3 I 3 



Coupler (9) 



C 2 H 5 



C 10 H 21 



H °"^^" S0 2"^^ K) " CH ^j" HH "^^" (CH 

0 

Coupler (10) 



B 



<f~V<CH 7 ) 



C 16 H 33 S0 2 NH 
Coupler (11) 




C 17 H 35 




Coupler (12) 



C 12 H 25 S0 2 ,ra -<(_^ t<:H 2 ) 3 




Coupler (13) 



9- 

C L5 H 31 



O- (CH 2 ) 3 
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Coupler (14) 



C 12 H 25 




CH. 



Coupler (15) 




-15 H 31 




Coupler (16) 



// \Vo-(CH 2 )3-< X ! ^>-CH, 
C 15 H 31 (n) 




Coupler (17) 



-2"5 



3 H3C-C-CH3 J.* H 

C 2 H 5 
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Coupler (18) 



(t)C 




Coupler (19) 




Coupler (20) 

^12 H 25 

^^^°^ M ^ S0 2"^^ M:H ^ -M*-^"^- < ch 2 ) 3 
™ ^ _ ^ _ 



Coupler (21) 
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Coupler (23) 




Coupler (24) 




Coupler (25) 




Coupler (26) 
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Coupler (27) 
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Coupler (32) 




The following three examples (i.e., Couplers (34), (35) and (36)) are specific examples of 
coupler according to the present invention. 

Coupler (34) 




Coupler (35) 




Coupler (36) 
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Coupler (37) 




NHCOCHC 4 H g (n) 



Coupler (39) 



N -N 



(t)C 5 H lx -</ \ 




CHCNH 



C 5 H ll (t) 



h 3 c so 2 -T 



Coupler (40) 



Coupler (41) 




I 

CH. 



18 H 37 (nl 
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Coupler (42) 
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Coupler (46) 




0 

Coupler (50) 




Coupler (51) 




Coupler (52) 
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Coupler (53) 

n ~^10 H 21 N — jj-'Nx 

HO-(^S0 2 -Q^LcN I H^>-(CH 2 ) 3 Aj^H/~ 



CH 3 



C£ H 



Coupler (54) 



C 2 H 5 (CH 3 ) 2 C-^^OCH-C-NH-^^-(CH 2 ) 3 ^ 
C(CH 3 ) 2 C 2 H 5 

Coupler (55) 

s — T^V^ 

C 2 H 5 (CH 3 ) 2 C^Q^OCHC H H^-(Ca 2 )3 ^V^f ' 
\(CH 3 ) 2 C 2 H 5 NHC0(CF 2 ) 8 H 

Coupler (56) 

C(CH3) 2 C 2 H S ^ 

Coupler (57) 

I 
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Coupler (60) 



Coupler (61) 



H 3 c- 

H n_C 10 H 21 



O C(CH 3 ) 2 C 2 H 5 



Coupler (62) 



Coupler (63) 



N N^V 

fi A 7 _CH 2 CH 2 CH(CH 3 ) 2 



0 CCC^)^^ 




II >— \ 
3 l/ H WC 6"U 



Coupler (64) 

0 C(CH 3 ) 2 C 2 H 5 



CT 3 |NH 



0 

Coupler (65) 

n _^ n . [} ^3>2 C 2 B 5 

i^ N /^ CH 2>3^>" NHC j :H( H^C(CH3) 2 C 2 H 5 

(n)i. 



H 3' 




R 



Coupler (66) 



V13 



T H (n)C 6Hl3 

6 



H 3 C 
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Coupler (67) 




Coupler (68) 




P P 
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Coupler (72) 



H 3 C 



I H c ^2 C 2 H S 



2 C 2 H 5 



NCOCF, 
CH 2 




The magenta color forming couplers according to the present invention can be generally synthesized 
using any of six methods, reaction schemes of which are shown below. 



Method I 



Jul.. — -O .ATI. 



CT 3^ 0 ^3 CH 3 -^N^CH 

(IV) 



I 3 
CH 2 




(V) 

€> JJH„ 



CH3 ^ -CH 3 || 

1) H 2 N-0-S0 3 H ' X) R 4 -C-HaA 

2) I© (^>\ 2). (Cl^Ci^O 




(VI) 

n iK N x 



1 



CH, 

1 | 




CH 2 COCH 3 1} H ^ N N'^V 

2) Reduction Jl I /~*4 

CH_^ s N "^v/ 
J H 

(VIII) 

(VII) 
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In the above formulae, R 4 represents an alky] group, an aryl group or a heterocyclic group; and Hal 
represents a halogen atom. 

The starting material of the formula (IV) can be synthesized by the method as described in Ber., Vol. 32, 
page 797 (1899). 

Method II 



10 



15 



20 



25 




(XI) (XII) 

The desired compound of the general formula of which R 6 and Re independently represent an alkyl 
group, an aryl group, or a heterocyclic group can be synthesized by following the scheme indicated above. 
35 Either of the groups, R 5 and R* may be substituted. Specifically, where R s is methyl, the compound of (IX) 
can be readily obtained by reaction of 3-aminocrotonitrile with hydrazine. This method is characterized by 
producing the compound by subjecting the reaction mixture to dehydrating cyclization condensation in the 
final stage of reaction. 



40 Method III 




This method comprises obtaining the compound (XII) of this invention by subjecting to oxidative 
condensation the compound (XI) derived from either the intermediate of the Method II, i.e., 5-amino-3- 
substituted-pyrazole (IX), or the immediately ensuing intermediate (X). In the structural formulae of the 
compounds involved in this method, R s and R 6 independently represent an alkyl group, an aryl group, or a 
55 heterocyclic group. Either of the groups, R s and R 6 , may be substituted. 
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Method IV 

This method involves synthesis of a pyrazolotriazole of this invention having an amino group at the 6- 
position from 3,5-diaminopyrazole as the starting material by subjecting this starting material to 
dehydrating cyclization condensation by the procedure of the second method while keeping the amino 
group at the 3-position protected. A typical reaction scheme for this method is as follows. 



N NH 

(XIII) 



NH 2 



N — N 

R 6 C(OC 2 H 5 ) 3 *6V S<X 2 h 

> c^o' 



(XIV) 
1) P0C1- 



R,. II A >£H-OH _ 

1 eq. HH_0H "^N^^NH-^ 2) VT 



N H"V i 



(XV) 
I^COCl 



3) Neutralization 



n — *r X 



(XVI) 



H 



(XVII) 



In the structural formulae indicated above, R 6 represents an alkyl, aryl or heterocyclic group and R 7 
represents an alkyl* aryl, heterocyclic, alkoxy, aryloxy, alkylamino or arylamino group. RtS0 2 CI may be 
used in the place of R 7 COCI. The aforementioned starting material (XIII) can be synthesized by the method 
disclosed in J. Prakt Chem., Vol. 320, page 533 (1978). 



Method V 



(IX) 



BrCN 



N NH 



NH 2 OH 



NHCN 




(XVIII) 



(XIX) 



POC£. 



5 H 



I^COCi 




NHCOR 7 



(XX) 



(XXI) 



In the structural formulae indicated above, R s and R 7 independently represent any of the substituents 
indicated with respect to the structural formulae involved in the Method II and Method IV. 

Method VI 

Synthesis methods of polymer couplers are generally described below. 

Polymer couplers can be synthesized by solution polymerization and emulsion polymerization. With 
respect to the solution polymerization the methods as described in U.S. Patent 3,451,820 and Japanese 
Patent Application (OPI) NO. 28745/83 can be utilized (the term "OPI" as used herein refers to a published 
unexamined Japanese patent application). More specifically, a monomer coupler containing a part 
represented by the general formula (I) and a non-color-forming ethylenic monomer (for example, an acylic 
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acid such as acrylic acid, a-chloroacrylic acid, methacrylic acid, etc.; and an ester or an amide derived from 
-an acrylic acid such as acrylamine, /7-butylacrylamide, /i-butyi methacrylate, methyl methacrylate, ethyl 
methacrylate, eta) are dissolved in or mixed with a soluble organic solvent (for example, dioxane p- 
methoxy ethanol, etc.) in an appropriate ratio and polymerization is initiated at an appropriate temperature 

s (in a range from about 30°C to 100°C) with a free radical which is formed by a physical action such as 
irradiation of ultraviolet rays, high energy radiations, etc., or a chemical action of an initiator such as a 
persulfate, hydrogen peroxide, benzoyl peroxide, an azobisalkyronitrile, etc. The polymer thus-synthesized 
is isolated by extraction with an organic solvent, concentration or pouring into water after the completion 
of the polymerization reaction. With respect to emulsion polymerization the method as described in U.S. 

10 Patent 3,370,952 can be utilized. 

General methods for introducing a group capable of being released upon coupling into a coupler are 
described in the following. 

(1) Method for Connecting Oxygen Atom 

is A 4-equivalent mother coupler according to the present invention, i.e., pyrazolo[1,5-b]-1 ,2,4-triazole 

type coupler, is converted to a dye according to the method as described in Example 1 hereinafter. The 
resulting dye is hydrolyzed in the presence of an acid catalyst to form a ketone body thereof. The ketone 
body is hydrogenated with a Pd-carbon catalyst, or reduced with Zn-acetic acid or with sodium borohydride 
to produce a 7-hydroxy-pyrazolo[1,5-bl-1 ,2,4-triazole. The resulting triazole is reacted with one of various 

20 kinds of halides to obtain the desired coupler which has an oxygen atom as the connecting atom to the 
coupling releasing group. For more detail the descriptions in U.S. Patent 3,926,631 and Japanese Patent 
Application (OPI) No. 70817/82 can be referred to. 

(2) Method for Connecting Nitrogen Atom 

25 Methods for connecting a nitrogen atom are broadly classified into three groups. A method belonging 

to the first group comrpsies introducing a nitroso group to the coupling active position of a coupler using 
an appropriate nitrosating agent, reducing the nitroso group by an appropriate method (for example, a 
hydrogenation method using Pd-carbon, etc., as a catalyst, a chemical reduction method using stannous 
chloride, etc., or so on) to convert to 7-amino-pyrazolo[1,5-b]-1 ,2,4-triazole, and reacting the resulting 

30 amino compound with one of various kinds of halide, as described in U.S. Patent 3,419,391. According to 
this method, amido compounds are mainly synthesized. 

A method belonging to the second group comprises halogenating the 7-position of a coupler using an 
appropriate halogenating agent, for example, sulfuryl chloride, chlorine gas, bromine, N-chloro- 
succinimide, N-bromosuccinimide, eta, as described in U.S. Patent 3,725,067, and then replacing the 

35 resulting halogen atom by a nitrogen-containing hetero ring in the presence of an appropriate base 
catalyst, for example, triethylamine, sodium hydroxide, diazabicyclo-l2,2,2]-octane, anhydrous potassium 
carbonate, etc., as described in Japanese Patent Publication No. 45135/81 to synthesize a coupler having a 
coupling reieasig group connected through a nitrogen atom at the 7-position thereof. According to this 
method couplers having a phenoxy group at the 7-position thereof which are compounds connecting 

40 through an oxygen atom can also be synthesized. 

A method belonging to the third group is effective for the introduction of an aromatic nitrogen- 
containing hetero ring of 6n> or 10n-electron system to the 7-position of a coupler. This method comprises 
adding two or more moles of an aromatic nitrogen-containing hetero ring of 6n- or 10n-electron system to 1 
mole of a 7-halogenated compound as prepared using the method described in the above second group 

.45 and heating the resulting mixture at a temperature ranging from 50°C to 150°C in the absence of a solvent 
or at a temperature ranging from 30°C to 1 50°C in the presence of an aprotic polar solvent such as dimethyi- 
formamide, sulfolane, hexamethylphosphotriamide, etc., to introduce an aromatic nitrogen-containing 
heterocyclic group to the 7-position wherein the heterocyclic group is connected through the nitrogen atom 
as described in Japanese Patent Publication No. 36577/82. 

so 

(3) Method for Connecting Sulfur Atom 

A coupler having an aromatic mercapto group or a heterocyclic mercapto group at the 7-position 
thereof can be synthesized using the method as described in U.S. Patent 3,227,554. More specifically, an 
aryl mercaptan, a heterocyclic mercaptan or a corresponding disulfide is dissolved in a halogenated 

55 hydrocarbon type solvent, converted into sulfenyl chloride using chlorine or sulfuryl chloride and added to 
the aprotic solvent containing a 4-equivalent pyrazolo[1,5-b]-1 ,2,4-triazole type coupler dissolved therein 
whereby the desired compound can be synthesized. In order to introduce an alkylmercapto group into the 
7-position, a method wherein a mercapto group is introduced into the coupling active position of a coupler 
and the mercapto group is reacted with a halide to synthesize a 7-alkylthio compound and a method 

60 wherein a 7-alkylthio compound is synthesized in one step using an S-(alkylthio)isothiourea hydrochloride 
(or hydrobromide) as described in U.S. Patent 4,264,723 are useful. 

(4) Method for Connecting Carbon Atom 

A coupler releasing a diarylmethane series compound can be synthesized by the method as described 
-65 in Japanese Patent Publication No. 34937/77, and an aldehydebis type coupler can be synthesized by the 
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methods as described in Japanese Patent Applications (OPI) Nos. 105820/76, 129035/78 and 48540/79. 

Specific examples of synthesizing the magenta coupler according to the present invention are set forth 
below. 

8 Synthesis Example 1 

Synthesis of 1H-2,6-di methyl pyrazolo[1,5-b]-1 ,2,4-triazole [Coupler (1)] 
2,5-Dimethyl-1,3,4-oxadiazole obtained by thermal decomposition of tetraacetyl hydrazine was reacted 
with benzylamine at 110°C for 4 hours to synthesize 4-benzyl-3,5-dimethy 1-1 ,2,4-triazole in a yield of 73%. 
Melting Point: 125 to 127°C. 

10 75 g of the triazole thus-synthesized was reacted with an aqueous solution of potassium 
hydroxylamine-O-sulfonate obtained from 66 g of hydroxylamine-O-sulfonate acid and 40 g of potassium 
hydroxide at 80 to 90 °C for 6 hours. After cooling to room temperature, the pH of the reaction mixture was 
adjusted to between 8 and 9 using a 50% aqueous solution of potassium carbonate. The potassium sulfate 
formed was removed by filtration and the filtrate was extracted three times with chloroform. From the 

16 chloroform extract 44 g (50% yield) of the triazole which was the starting material was recovered. To the 
aqueous layer was added a 57% aqueous solution of hydroiodic acid to adjust the pH thereof to 3 under 
cooling with ice whereby crystals were deposited. The crystals were collected by filtration and 
recrystallized from ethanol at -20°C to obtain 39 g (31 % yield) of N-aminotriazonium iodide as light yellow 
crystals. 

20 Melting Point: 180 to 181°C. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 + DMSO-d 6 ): 2.39 (3H, s), 2.67 (3H, brs), 5.35 (2H, s), 
6.66 (1H,— Ntf), 7.0—7.2 (2H), 7.2—7.46 (4H. — HH included). 

8 g of the N-aminotriazonium iodide thus-obtained was dissolved in 50 ml of DMF, to the solution was 
added 40 ml of acetic anhydride and the mixture was heated to 120°C. Then, 12.5 g of sodium acetate was 
25 added and the mixture was stirred at 120 to 130°C for 4 hours. After removing the DMF and acetic anhydride 
using an evaporator, the reaction mixture was rendered alkaline with a saturated aqueous sodium 
carbonate solution and extracted with chloroform. The extract was dried over anhydrous magnesium 
sulfate and the solvent was removed to obtain a brown oily product The oily product was purified using a 
silica gei column with a solvent system of n-hexane and ethyl acetate to obtain 2 g (30% yield) of 7-acetyM- 
30 benzyl-2,6-dimethylpyrazolo(1 ,5-b]-1 ,2,4-triazole. 
Melting Point: 105to107°C. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 2.36 (3H, s), 2.43 (3H, s), 2.60 (3H, s), 5.80 (2H, s), 
7.0—7.2 (2H), 7.2—7.36 <3H). 

2 g of the 7-acetyl-1-benzyl-2 f 6-dimethylpyrazolo[1,5-b]-1 ,2,4-triazole thus-obtained was dissolved in 
35 20 ml of ethanol, to the solution was added 20 ml of concentrated hydrochloric acid and the mixture was 
refluxed by heating. After about 6 hours, the ethanol was distilled off under reduced pressure, the reaction 
mixture was rendered alkaline with a saturated aqueous solution of sodium hydrogencarbonate and 
extracted with ethyl acetate to obtain 1.6 g (95% yield) of almost pure deacetylated compound, i.e., 1- 
benzyi-2,6-dimethyl [1 ,5-bJ-1 ,2,4-triazole. 
40 Melting Point: 87 to 88°C. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 2.32 (3H, s), 2.44 (3H, s), 5.02 (2H, s), 5.22 (1H, s), 
7.10—7.40 (5H). 

1.6 g of the 1-benzyl-2,6-dimethylpyrazolo[1,5-b]-1,2,4-triazoie thus-obtained was reacted with about 
45 0.8 g of metallic sodium in liquid ammonia to obtain 0.67 g (70% yield) of the desired coupler, i.e., 1H-2,6- 
dimethylpyrazolo[1,5-b]-1 ,2,4-triazole as colorless crystals. 
Melting Point: 274 to 275°C (decomposed). 
Mass Spectrometry: 136 (M + , 100%). 
Elemental Analysis: 
50 Calculated (%): C: 52.93 H: 5.92 N: 41.15 

Found (%): C: 52.85 H: 6.02 N: 41.01. 
Nuclear Magnetic Resonance Spectrum (CDCI 3 :pyridine-d 6 - 1 :1 ): 2.35 (3H, s), 2.43 (3H, s), 5.50 (1 H, s). 

Synthesis Example 2 

ss Synthesis of Coupler (5) 

To a DMF solution of the N-aminotriazonium iodide as described in Synthesis Example 1 was added 1 
equivalent of 4-(3-pentadecylphenoxy)butyryl chloride and the mixture was gradually heated from room 
■ temperature to 120°C. Then, 6 equivalents of sodium acetate and an excess amount of acetic anhydride 
were added to the mixture which was heated at between 120°C and 130°C for about 6 hours. The same 
60 procedure and purification as described in Synthesis Example 1 were conducted to obtain 7-acetyl-1- 
benzyl-2-methyl-6-(3-pentadecylphenyoxy)propylpyrazolo[1,5-b]-1 ,2,4-triazole in a yield of about 30%. 
Using the compound, 6-(3-pentadecylphenoxy)propylpyrazolo[1,5-b]-1 ,2,4-triazole was synthesized in the 
same manner as described in Synthesis Example 1. 

65 
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Synthesis Example 3 
Coupler (1) was synthesized using Method II as follows. 




N -NH 



10 (XVI) (XV!!) 



CH 3 



N NH N N^ N X 



*3 

(XVIII) Coupler (1) 



2.4 g (25 mmol) of 5-amino-3-methyIpyrazole (XVI) obtained by reaction of 3-aminocrotonitrile with 
hydrazine hydrate, and 6.0 g (37 mmol) of triethyl orthoacetate were added to 20 ml of toluene and the 
resulting mixture was refluxed with heating for about 10 hours. The resultant reaction mixture was then 
distilled to remove the toluene. Consequently, a crude product of (XVII) was obtained in an oily state. 
25 Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 1.28 (3H, 6, J=7.5), 1.96 (3H, s), 2.22 (3H, s), 4.19 (2H, 

q, J=7.5), and 5.50 (1H, s). 

A solution of 2.6 g (37 mmol) of hydroxylamine hydrochloride in 20 ml of methanol was combined with 
7.4 ml of a 28% sodium methoxide solution in methanol at 0°C. The resultant mixture was filtered to 
separate the precipitated sodium chloride. The filtrate was immediately added at 0°C to a solution of (XVII), 
30 obtained as described above, in methanol. At the end of this addition, the resultant mixture was allowed to 
warm up spontaneously to room temperature, stirred for about 1 hour, and distilled in vacuo to remove the 
methanol. By washing the resulting crystals with chloroform, 3.2 g (83% in yield) of (XVIII) was obtained. 

Melting Point: 180 to 185°C (decomposition). 

Nuclear Magnetic Resonance Spectrum (DMSO-d 6 ): 1.87 (3H, s), 2.12 (3H, s), and 5.65 (1H, s). 
35 Elemental Analysis: 

Calculated (%): C: 46,74 H: 6.54 N: 36.34 
Found (%): C: 46.66 H: 6.63 N: 36.10. 
In 150 ml of tetrahydrofuran (THF), 1.5 g (9.7 mmol) of (XVIII) produced as described above was 
dissolved. To the resultant solution, 1.2 g of triethylamine was added and then 2.2 g of p-toluenesulfonyl 
40 chloride was added incrementally at room temperature. Then, the resultant mixture was stirred for 30 
minutes. The stirred mixture and 150 ml of THF further added thereto were refluxed with heating for 7 
hours. The reaction mixture consequently formed was filtered to separate an amine salt formed therein as a 
precipitate. The filtrate was concentrated. By purifying the concentrate by chromatography, 0.9 g (68% in 
yield) of Coupler (1) was obtained. The physical constants determined for Coupler (1) were perfectly in 
45 agreement with those obtained in Synthesis Example 1. A small amount of Coupler (47) was obtained as a 
secondary product. 

Melting Point: 250 to 255°C (decomposition). 

Synthesis Example 4 
so Coupler (48) was synthesized using Method I as follows. 



> H 23 c ir 



,JUC>_ cH ' 
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H 
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In 100 ml of DMF, 5 g (16 mmol) of N-aminotriazolium Iodide (VI) described in Synthesis Example 1, 5 
equivalents, 30 g (79 mmol), of lauric anhydride, and 11 g (77 mmol) of tri-n-propylamine were heated at 
140°C to 150°C for about 10 hours. The resultant reaction mixture was vacuum-distilled to remove the DMF. 
The residue after evaporation was combined with ethyl acetate to precipitate unreacted lauric anhydride, 
5 which was separated by filtration. The filtrate was transferred into a separatory funnel and thoroughly 
shaken with a 2 N sodium hydroxide aqueous solution to effect phase separation. The aqueous layer was 
extracted twice with ethyl acetate. The ethyl acetate layer was washed with a saturated aqueous solution of 
sodium chloride and then dried over magnesium sulfate. The residue consequently obtained and 30 ml of 
concentrated hydrochloric acid and 50 ml of ethanol added thereto were refluxed with heating for about 4 
10 hours, then the ethanol removed, and extracted with ethyl acetate. The extract was subjected to 
conventional work-up procedure and purified using a silica gel column. Consequently, 0.8 g (14% in yield) 
of 1-benzyl derivative was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.88 (3H, br t, J=~7), 1 .30 (20H, br s), 2.40 (3H, s), 2.60 
(2H, t, J=7.5), 5.03 (2H, s), 5.25 (1H, s), and 7.10—7.45 (5H). 
15 By debenzylation of the 1-benzyl derivative with sodium in liquid ammonia, Coupler (48) sparingly 

soluble in organic solvents except for alcohols was obtained in a yield of about 90%. 

Melting Point: 154° to 155°C. 

Synthesis Example 5 

20 Coupler (6) was synthesized from intermediate (VI) using Method I as follows: 

In 8 ml of anhydrous DMF, 1.0 g (3.16 mmol) of (VI) was dissolved. The resultant solution and 3.6 g 
(15.8 mmol) of benzoic anhydride and 2.3 g (15.8 mmol) of tri-/?-propylamine added thereto were stirred at 
130°C for 24 hours. The resultant reaction mixture was distilled under vacuum to remove DMF and tri-n- 
propylamine. The residue after distillation and 30 ml of ethanol and 10 ml of concentrated hydrochloric acid 
2* added thereto were refluxed with heating for 5 days. The resultant reaction mixture was subjected to 
vacuum distillation to remove the ethanol and concentrated hydrochloric acid. The residue after the 
distillation was extracted with ethyl acetate. The extract was dried, concentrated, and purified by silica gel 
chromatography. Consequently, 0.2 g (22% in yield) of the 1-benzyl derivative was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 2.35 (3H, s), 4.95 (2H, s), 5.65 (1H, s), 7.05—7.50 (8H), 
so and 7.80 (2H, dd, J=9.0, 1.5). 

By reducing 0.2 g (0.69 mmol) of the 1-benzyl derivative with 0.05 of sodium in liquid ammonia, 0.12 g 
(87% in yield) of the desired Coupler (6) was obtained. 
Melting Point: about 190°C (gradual decomposition). 

35 Synthesis Example 6 

Coupler (49) was synthesized by first synthesizing an N-benzyl derivative of Coupler (49) from 
intermediate (VI), using Method I and then removing the protective benzyl group from the N-benzyl 
derivative. 

In 15 ml of N-methyl pyrrolidone, 1.00 g (32 mmol) of (VI) was stirred at room temperature. To the 
*o resultant solution, 2.93 g of methoxycarbonyl propionic anhydride and 4.8 ml of tri-/?-propylamine were 
added in the order mentioned. The resultant mixture was heated over an oil bath at 130°C for 3 hours. The 
resultant hot mixture was cooled, diluted with ethyl acetate, and washed twice each with 100 ml of cold 
water. The ethyl acetate layer was dried over anhydrous magnesium sulfate and then concentrated. The 
concentrate and 30 ml of methanol and 30 ml of concentrated hydrochloric acid added thereto were 
& refluxed with heating for 7 hours. The hot refluxed product was cooled and then subjected to vacuum 
distillation to remove ethanol. The residue after the vacuum distillation was poured in 100 ml of ice water, 
neutralized to pH 7, and extracted three times with 50 ml of ethyl acetate. The ethyl acetate layer was dried 
over anhydrous magnesium sulfate, concentrated, and purified with a silica gel column (20 g). 
Consequently, 0.16 g (17% in yield) of an N-benzyl derivative of Coupler (49) was obtained in an oily state. 
so Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 2.42 (3H, s), 2.60—3.15 (4H, m), 3.63 (3H, s), 5.02 (2H, 

s), 5.26 (1H, s), and 7.12—7.50 (5H, m). 

By reducing this N-benzyl derivative with sodium by the procedure described above, Coupler (49) was 
obtained in a yield of about 80%. 
Melting Point: 120° to 122°C. 

56 
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Synthesis Example 7 

Couplers (51), (52), (9) and (53) were synthesized from intermediate (VI) using Method I as follows: 



7- (4- (p-nitrophenyl) butyryl] -1- 
(VI) > benzyl derivative of Coupler (50) 



N' 

r—\ li S X ^ CH i Coupler 
H 2 N-0-(CH 2 ) 3 A^k >N / > (52) 




Coupler (51) 

Coupler (9) —. > Coupler (53) 



In 150 ml of DMF were dissolved 9.5 g (30 mmol) of (VI), 65 g (150 mmol) of 4~(p-nitrophenyl)butyric 
anhydride, and 57 ml (300 mmol) of tri-n-propylamine. The resultant mixture was stirred and heated for 4 
hours over an oil bath at 130°C, then for 2 hours over an oil bath at 140°C, and further for 6 hours over an oil 
bath at 160°C. The resultant reaction mixture was subjected to vacuum distillation to remove DMF. The 
residue after the distillation was dissolved in ethyl acetate. The ethyl acetate solution was washed twice 
with a 2 N NaOH aqueous solution. The ethyl acetate layer was dried over anhydrous magnesium sulfate, 
then concentrated, and subjected to silica gel column chromatography (using 600 g of silica gel and an 
eluant formed by mixing hexane with ethyl acetate at 2:1 to 1:1 by volume). Consequently, 7.6 g (45% in 
yield) of the 7-[4-(p-nitrophenyl)butyrylM -benzyl derivative of Coupler (50) was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 2.40 (3H, s), 1.8—3.3 (12H, m), -5.80 (2H, s), 7.0—7.4 
(9H, m), and 8.1 (4H, m). 

In a mixed solvent of 150 ml of EtOH and 50 ml of concentrated hydrochloric acid, 7.6 g (13 mmol) of 
the 7-[4-(p-nitrophenyl)butyryl]-1-benzyl derivative of Coupler (50) was refluxed with heating for 10 hours. 

The resultant reaction mixture was combined with 100 ml of water and subjected to vacuum 
concentration to remove the ethanol. The residue after the vacuum concentration was neutralized with 
aqueous ammonia and extracted with ethyl acetate. The ethyl acetate layer was dried over anhydrous 
magnesium sulfate, concentrated, and subjected to silica gel column chromatogrpahy (using 140 g of silica 
gel and an eluant formed by mixing hexane with ethyl acetate at a ratio of 1 :1 by volume). Consequently, 

3.8 g (76% in yield) of the N-benzyl derivative of Coupler (50) was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 2.03 (2H, m), 2.44 (3H, s), 2.58—2.85 (4H, m), 5.02 (2H, 
s), 5.20 (1H, s), 7.04—7.40 (7H, m), and 8.04 (2H, d, J=8.0). 

In 80 ml of isopropyl alcohol, 18 g (0.32 mmol) of reduced iron, 1.3 g (25 mmol) of ammonium chloride, 
and 8 ml of cold water were vigorously stirred and heated until refluxing was achieved. The resultant 
reaction mixture and 0.2 mi of concentrated hydrochloric acid added thereto were refluxed with heating for 
30 minutes. To the refluxed mixture, 18.0 g (47.9 mmol) of the aforementioned 6-[3-<p-nitrophenYl)propyl]- 
1-benzyl derivative of Coupler (50) was added incrementally over a period of 20 minutes. The resultant 
mixture was refluxed with heating for 1 hour. The reaction mixture was filtered through celite (silica filter 
aid). The celite was thoroughly washed with ethanol. The filtrate was concentrated, dissolved in ethyl 
acetate, washed with cold water, and then dried over anhydrous magnesium sulfate. By concentrating the 
resultant product, 15.8 g (95% in yield) of the 1 -benzyl derivative of Coupler (51) was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 1.95 (2H, m) f 2.38 (3H, s), 2.40—2.76 (4H, m), 3.36 (2H, 
br), 4.97 (2H, s), 5.20 (1H, s), 6.53 (2H, m), 5.91 (2H, m), and 7.00—7.38 (5H, m). 

The 1-benzyl derivative of Coupler (51) in the amount of 15.8 g (45.7 mmol) was added to 200 ml of 
liquid ammonia in a refluxing state and the resulting mixture was stirred. To the resultant mixture, 2.6 g 
(0.11 mol) of metallic sodium was added incrementally. Then ammonium chloride was added thereto 
incrementally. The resulting mixture was allowed to stand overnight to remove ammonia. The residue was 
dissolved in a 2 N HCI aqueous solution and washed with ethyl acetate. The aqueous layer was neutralized 
with aqueous ammonia and then filtered to separate the precipitate consequently formed therein. The 
precipitate was washed first with cold water and then with acetonitrile and theeafter dried. Consequently, 

7.9 g (68% In yield) of Coupler (51) was obtained in a substantially pure state. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 + DMSO-d 6 ): 1.88 (2H, br quintet, J=~7), 2.41 (3H, s), 
2.3-2.8 (4H), 5.42 (1H, s), 6.56 (2H, d, J=8.5), and 6.90 (2H, d, J=8.5). 

Coupler (51) in the amount of 3.00 g (11.7 mmol) was mixed first with 50 ml of acetonitrile and then 
with 25 ml of N,N-dimethylacetamide and the resultant mixture was stirred and heated until refluxing was 
achieved. To the mixture, a solution of 7.19 g (12.9 mmol) of the acid chloride 
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(n-C. n H 01 )COCJL) 



5 

In 20 ml of acetonitrile was added dropwise over a 20 minute period. The resultant mixture was further 
refluxed for 20 minutes. Then, with a solution of 0.72 g (0.13 mmol) of the same acid chloride in 10 ml of 
acetamide added dropwise thereto over a 10 minute period, the reaction mixture was further refluxed for 
30 minutes. The hot mixture resulting from the refluxing was cooled, poured in 500 ml of cold water, and 
10 . extracted with ethyl acetate. The ethyl acetate layer was dried over anhydrous magnesium sulfate 
concentrated, and subjected to silica gel column chromatography (using 300 g of silica gel and an eluate 
obtained by mixing chloroform with methanol at a ratio of 60:1 by volume). Consequently, 7.25 g (80% in 
yield) of Coupler (52) was obtained in a solid state. 
Elemental Analysis: 
« Calculated (%): C: 69.65 H: 6.88 N: 9.02 S: 4.13 

Found (%): C: 68.99 H: 6.90 N:8.90 S: 4.07. 
Mass Analysis (FD): 776 (M + , b.p.). 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.86 (3H # br t, J=7), 1.0—2.2 (20H, m), 2.38 (3H, s), 
2.5-2.8 (4H, m), 4.68 (1H, brt, J-6), 5.05 (2H, s), 5.45 (1H, s), 6.9-7.4 (13H, m), 7.7— 7.9 (4H, m), 8.17 (1H, s), 
20 and 11. 6(1 H,br). 

A solution of 3.3 g (4.3 mmol) of the 6-[3-(p-nitrophenyl)propyl]-1 -benzyl derivative of Coupler (50) in 
60 ml of THF was combined with 0.66 g of 10% Pd/C. The resultant mixture was stirred at 60°C under a 
hydrogen pressure of 60 atmospheres for 3 hours. The stirred mixture was cooled and filtered to separate 
the catalyst The filtrate was concentrated. By subjecting the concentrated filtrate to silica gel column 
& chromatography (using 90 g of silica gel and an eluant obtained by mixing chloroform with methanol at a 
ratio of 1:0 to 30:1 by volume), 2.7 g (92% in yield) of Coupler (9) in a solid state was obtained. 
Mass Analysis (FD): 687 (M + + 2, 50%), 686 (M + + 1,100), 685 (M + , 30). 

In 100 ml of dichloromethane, 4.25 g (6.20 mmol) of Coupler (9) and 50 ml of THF were stirred at room 
temperature to effect solution. The resultant solution and 795 mg (5.95 mmol) of N-chloro-succinimide 

30 added thereto were stirred at room temperature for 15 minutes. The resultant mixture was washed twice 
each with 150 ml of cold water, and then dried over anhydrous magnesium sulfate. The resultant mixture 
was concentrated and then subjected to silica gel column chromatography (using 700 g of silica gel and an 
eluant formed by mixing chloroform with methanol in a ratio of 50:1 to 30:1 by volume). Consequently, 
4.04 g (90% in yield) of Coupler (53) in a solid state was obtained. 

35 Mass Analysis (FD): 722, 721, and 720 (9:7:9), 220 (b.p.). 

Synthesis Example 8 

Coupler (17) was synthesized through the Coupler (54) from Coupler (51) as the starting material. 
In 30 ml of acetonitrile, 1.79 g (7.00 mmol) of Coupler (51) and 5 ml of N,N-dimethylacetamide were 
40 stirred under application of heat until the resultant mixture was refluxed. To the resultant mixture, a 
solution of 2.83 g (7.70 mmol) of the acid chloride, [(t-CsH^CeHgOCHIn-C^COCI], in 10 ml of acetonitrile 
was added dropwise over a 15 minute period. The resultant mixture was further refluxed for 30 minutes. 
The resultant hot mixture was cooled, poured into 300 ml of cold water, and extracted using ethyl acetate. 
The ethyl acetate layer was dried over anhydrous magnesium sulfate, then concentrated, and subjected to 
45 silica gel column chromatogrpahy (using 100 g of silica gel and an eluant obtained by mixing chloroform 
with methanol in a ratio fo 70:1 by volume). Consequently, 3.12 g (76% in yield) of Coupler (54) in a solid 
state was obtained. 
Elemental Analysis: 

Calculated (%): C: 73.81 H: 8.77 N: 11.95 
so Found (%): C: 73.64 H: 8.95 N: 11.93. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.50—1.00 (7H, m), 1.00—2.16 (26H, m), 2.44 (3H, s), 
2.46-2.80 (4H, m), 4.66 (1H, t, J=6.0), 5.44 (1H, s), 6.90—7.34 (6H, m), and 7.64 (1H, d, J=9.0). 

In 100 ml of dichloromethane, 3.10 g (5.29 mmol) of Coupler (54) and 50 ml of THF were stirred at room 
temperature to effect solution. The resultant solution and 706 mg (5.29 mmol) of N-chloro-succinimide 
55 added thereto were stirred for 10 minutes. The resultant mixture was washed twice each with 150 ml of 
cold water, and then dried over anhydrous magnesium sulfate. The reaction mixture was concentrated, 
crystallized by addition of acetonitrile, and refluxed with heating once. The resulting reaction mixture was 
cooled, separated off by filtration, washed with acetonitrile, and then dried. Consequently, 2.4 g (73% in 
yield) of Coupler (17) in a solid state was obtained. 

60 

Elemental Analysis: 

Calculated (%): C: 69.71 H: 8.12 N: 11.29 CI: 5.72 
Found (%): C: 69.36 H: 8.21 N: 11.25 CI: 5.78. 
Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.48-1.00 (7H, m), 1.06-2.18 (26H, m), 2.45 (3H, s), 
* 2.48-2.82 (4H, m), 4.67 (1H, t, J=6.0), 6.65 (1H, d, J=8.5), 6.91—7.34 (6H, m), and 7.87 (1H, s). 
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Synthesis Example 9 

A fluorine-containing aliphatic carboxylic acid amide group was introduced as a coupling-off group in 
the 7-position of Coupler (54). 

In 25 ml of acetic acid, 2.93 g (5.00 mmol) of Coupler (54) was stirred at room temperature. Into the 
s resultant solution, 586 mg (5.00 mmol) of isoamyl nitrite was added dropwise. Then, the resultant mixture 
was stirred for one hour. The resultant mixture was gradually added to 300 ml of water. The reaction 
mixture was filtered to separate the precipitate. The separated precipitate was washed with cold water and 
dried under a vacuum. Consequently, 2.95 g (96% in yield) of a 7-nitroso derivative in a solid state was 
obtained. 

10 In 50 ml of ethanol, 2.85 g (4.63 mmol) of the 7-nitroso derivative was heated under an atmosphere of 
nitrogen until the resultant mixture was refluxed. Into the resultant mixture, a solution of 4.38 g (23.1 mmol) 
of stannous chloride in 10 ml of concentrated hydrochloric acid was added dropwise over a period of 10 
minutes. The resultant mixture was refluxed for 30 minutes and then cooled. The reaction mixture thus 
obtained was poured into 150 ml of cold water and extracted using ethyl acetate. The ethyl acetate layer 

is was dried over anhydrous magnesium sulfate and then concentrated to dryness. The resultant dry mass 
was dissolved in 25 ml of pyridine and then cooled and stirred under a nitrogen atmosphere. To the stirred 
solution, 2.15 g (4.63 mmol) of the acid chloride [H(CF 2 ) a C0CI], was added dropwise, with the stirring being 
continued for 1 hour. The resultant reaction mixture was poured into 250 ml of cold water and then 
extracted with ethyl acetate. The ethyl acetate layer was washed with 2 N hydrochloric acid and then 

20 washed with cold water. The ethyl acetate layer was dried over anhydrous magnesium sulfate, then 
concentrated, and subjected to silica gel column chromatography (using 150 g of silica gel and an eluant 
obtained by mixing chloroform with methanol in a ratio of 100:1). By concentrating and drying the eluate, 
3.43 g (72% in yield) of Coupler (55) was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.52—1.01 (7H, m), 1.02—2.15 (26H, m), 2.42 (3H, s), 

25 2.46—2.78 (4H, m), 4.60 (1 H, t, J=6.0), 6.30 (1 H, tt, J=51 .0, 5.0), 4.5 (1 H, d, J=8.5), 6.85—7.36 (6H, m), 8.90 
(1H, brs), 10.0 (1H, brs), and 10.3 (1H, brs). 

Synthesis Example 10 

Coupler (62) was synthesized using Method II as follows. The final product was obtained from 5-amino- 
30 3-methyl pyrazole corresponding to (XII— A). 



45 
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Coupler (62) 



Trimethyl orthoisocaproate could be synthesized in a yield of about 50%* from isocapronitrile via the 
imidate hydrochloride. Boiling point 75° to 787°C/28 mmHg. 

In 200 ml of toluene, 19.8 g (0.11 mol) of the ortho ester and 10.9 g (0.11 mol) of (XII— A) were refluxed 
60 with heating for about 24 hours and thereafter subjected to vacuum distillation to remove the toluene. 
Consequently, a crude product of (XIII— A) in an oily state was obtained. 

To this crude product was added at 0°C a methanol solution of hydroxylamine prepared from 11.7 g 
(0.17 mol) of hydroxylamine hydrochloride and 34 ml of 28% sodium methoxide and then stirred at room 
temperature for 1 hour. The resultant reaction mixture was subjected to vacuum distillation to remove the 
methanol. The residue was combined with chloroform to precipitate fine crystals of (XIV— A). By filtering 
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this mixture, 12 g (52% in yield) of crystals was obtained. The crystals were dissolved in 3 liters of 
tetrahydrofuran. The resultant solution and 6.9 g (68 mmol) of triethylamine and 13.1 g (68 mmol) of p- 
toluenesulfonyl chloride added thereto were treated by following the procedure as described in Synthesis 
Example 3. Consequently, 7.1 g (65% in yield) of Coupler (62) was obtained. 

Melting Point: 140to142°C. 

Mass Analysis: 192 (M + ), 136 (b.p.). 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.90 (6H, d, J=6), 1.55—1.90 (3H), 2.45 (3H, s), 2.90 
(2H, brt, J=7), 5.60 (1H, s), 13.3 (1H). 

Synthesis Example 1 1 
Coupler (57) was synthesized using Method III as follows. 




(XVI-B) 



From 2-ethylhexanoyl chloride, 2-ethylhexanonitrile was synthesized by the method described in Org. 
Syn. Coll., Vol. 3, p. 490 (1955). This product was dissolved in 1 equivalent of methanol. The resultant 
solution was allowed to absorb 1 equivalent of dry hydrogen chloride gas at 0°C. When the absorbate was 
allowed to stand in a refrigerator at -5°C for about 20 days, crystals of the methylimidate hydrochloride 
were precipitated. The mixture was combined with diethyl ether and then filtered to separate the crystals in 
a yield of 48%. 

In 150 ml of methanol, 10 g (51.6 mmol) of the imidate hydrochloride and 5 g (51.5 mmol) of (XII— B) 
were stirred at 40°C. After about 7 hours of stirring, two spots were observed in TLC (using silica gel and an 
eluant obtained by mixing chloroform with ethanol in a ratio of 4:1 by vol.). The spot of lower polarity had 
the structure of (XIII). The solution and an excess amount of ammonium chloride added thereto were 
refluxed with heating for about 2 hours. Consequently, (XIII) vanished and (XVI) alone remained. The 
resultant reaction mixture was subjected to vacuum distillation to remove the methanol. The residue was 
combined with 50 ml of chloroform and 10 ml of methanol and the resultant mixture was filtered to remove 
insolubles. The filtrate was concentrated and purified with a small amount of silica gel in a column. 
Consequently, 8 g (70% in yield) of (XVI) in an oily state was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 : CD 3 OD » 3:2). 0.7—1.2 (6H), 1.2—1.6 (4H), 1.6—2.1 
(4H), 2.32 (3H, s), 2.80 (1H, quintet J=7), 5.70 (3H, broad), and 6.20 (1H, s). 

In 50 ml of acetic acid, 2.6 g (12 mmol) of (XVI) was dissolved. At room temperature, 5.8 g (1 2 mmol) of 
lead tetraacetate was added incrementally to the resultant solution under a nitrogen atmosphere. After the 
addition, the resultant mixture was refluxed with heating for 3 hours. The resultant reaction mixture was 
subjected to vacuum distillation to remove the acetic acid, extracted three times, each time with a 30:1 by 
volume mixed solvent of chloroform and ethanol, washed with a saturated aqueous sodium bicarbonate 
solution and an aqueous sodium chloride solution, and dried with magnesium sulfate. The resultant 
reaction mixture was filtered , concentrated, and purified by silica gel column chromatography. 
Consequently, 0.15 g (5.7% in yield) of Coupler (57) was obtained. 

Melting Point: 110° to 115°C. 

Mass Analysis: 220 (M + ), 155, 130 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.7—1.2 (6H), 1.2— 1.55 (4H), 1.55—2.20 (4H), 2.45 (3H, 
s), 2.95 (1H, quintet, J=7), 5.62 (1H, s) and 12.6 (1H). 
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Synthesis Example 12 
Coupler (58) was synthesized by Method II as follows. 



5 



10 



IS 




(XIV-C) 

> Coupler (58) 



In 100 ml of toluene, 9.2 g (34 mmol) of trimethyl ortho-4-(p-nitrophenyl)butyrate and 5g (51 mmol) of 
25 3-amino-5-methyl pyrazole (XII — C) were refluxed with heating for 10 hours. The resultant mixture was 
subjected to vacuum distillation to remove the toluene. The (XIII— C) thus obtained in a crude form was 
dissolved in 100 ml of methanol. To the resultant solution, a methanol solution of hydroxylamine prepared 
from 3.5 g (50 mmol) of hydroxylamine hydrochloride as described in Synthesis Example 3 was added at 
0°C. After this addition, the resultant mixture was stirred at room temperature for 1 hour. The stirred mixed 
30 solution was subjected to vacuum distillation to remove the solvent. When the residue after the distillation 
and 30 ml of dichloromethane added thereto were allowed to stand, crystals of (XIV— C) precipitated in the 
solution. Yield 6.7 g (65%), melting point 190° to 193°C (decomposition). 

In 500 ml of tetrahydrofuran (THF), 2 g (6.6 mmol) of (XIV— C) was dissolved. The resultant solution and 
0.73 g (7.3 mmol) of triethylamine added thereto were stirred. Into the stirred mixture, a solution of 1.4 g 
35 (7.3 mmol) of p-toluenesulfonyl chloride in 50 ml of THF was gradually added. After this addition, the 
stirring of the mixture was continued for about 1 hour to induce precipitation of triethylamine 
hydrochloride salt. This mixture was filtered to separate the precipitate. The separated precipitate was 
washed with 1 50 ml of THF. The filtrate was refluxed with heating under a nitrogen atmosphere for about 7 
hours and, thereafter, distilled under a vacuum to remove the THF. The residue was purified by silica gel 
40 chromatography. Consequently, 1.2 g (63% in yield) of Coupler (58) was obtained. 
Melting Point: ca. 152°C. 
Mass Analysis: 285 (M + ), 149 (b.p.). 

Nuclear Magnetic Resonance Spectrum (DMSO-d 6 ): 2.05 (2H, m), 2.45 (3H, s), 2.56—2.86 (4H, m), 5.60 
(1H, s), 7.25 (2H, d, J-8.0), and 8.05 (2H, d, J=8.0). 

45 

Synthesis Example 13 
Coupler (65) was synthesized starting with Coupler (58) via Couplers (59) and (61). 
In 100 ml of isopropyl alcohol, 20 g (0.36 mol) of reduced iron, 1.4 g (28 mmol) of ammonium chloride, 
and 10 ml of water were vigorously stirred and heated until the resultant mixture was refluxed. The 
so resultant mixture and 0.3 ml of concentrated hydrochloric acid added thereto were refluxed with heating 
for 30 minutes. To the refluxed mixture, 15.2 g (53.2 mmol) of Coupler (58) was added incrementally over a 
period of 20 minutes. The resultant mixture was refluxed with heating for one hour. The refluxed mixture 
was filtered through celite and thoroughly washed with ethanol. The filtrate was concentrated, dissolved in 
a 2 N HCl aqueous solution, and washed with ethyl acetate The aqueous layer was neutralized with 
55 aqueous ammonia to induce precipitation and filtered to separate the precipitate. The separated precipitate 
was washed first with cold water and then with acetonttrile and, thereafter, dried. Consequently, 10.9 g 
' (80% in yield) of Coupler (59) in a substantially pure state was obtained. 
Melting Point: ca. 180°C. 

Nuclear Magnetic Resonance Spectrum (DMS0-d 6 ): 1.90 (2H, br, quintet, J=~7), 2.46 (3H, s), 2.3—2.8 
60 (4H), 5.60 (1H, s), 6.55 (2H, d, J=8.5), and 6.93 (2H, d, J=8.5). 

Coupler (59) in the amount of 3.6 g (14.0 mol) and a mixed solvent of 30 ml of N,N-dimethylacetamide 
and 60 ml of acetonttrile added thereto were refluxed witfi heating. Into the resultant mixture, a solution of 
6.1 g (15.4 mmol) of the acid chloride, [(NC 6 H Jr^eHgOCH^cHiaJCOCI], in 20 ml of acetonitrile was 
added dropwise over a period of 20 minutes. The resultant mixture was refluxed with heating for 30 
65 minutes. The hot mixture was cooled, poured into 300 ml of cold water, and extracted using ethyl acetate. 
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The extract was washed with a saturated sodium chloride aqueous solution, dried over anhydrous 
magnesium sulfate, concentrated, and subjected to silica gel column chromatography. Consequently, 7.0 g 
(81% in yield) of Coupler (61) was obtained. 

Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.50—1.00 (7H, m), 1.00—2.15 (30H, m), 2.45 (3H, s), 
2.46_2.80 (4H, m), 4.68 (1H, t, J=6.5), 5.60 (1H, s), 6.88-7.33 (6H, m), 7.66 (1H, d, J=9.0), and 7.88 (1H, br, 
s). 

Coupler (61) in the amount of 3.1 g (5.00 mmol) and 25 ml of acetic acid added thereto were stirred at 
room temperature. Into the resultant solution, 586 mg (5.00 mmol) of isoamyl nitrite was added dropwise. 
The resultant mixture was stirred for one hour. The stirred mixture was gradually added to 300 ml of cold 

> water to induce precipitation. The precipitate was separated by filtering the mixture and then washed with 
cold water. The precipitate was dried under a vacuum. Consequently, 2.9 g (91% in yield) of the 7-nitroso 
derivative in a solid state was obtained. 

The 7-nitroso derivative in the amount of 2.9 g (4.5 mmol) was dissolved in 50 ml of ethanol. The 
solution was heated under a nitrogen atmosphere until it refluxed. To the refluxed solution, a solution of 

} 4.27 g (22.5 mmol) of stannous chloride in 10 ml of concentrated hydrochloric acid was added dropwise 
over a period of 10 minutes. The resultant mixture was refluxed with heating for 30 minutes, then cooled, 
poured into 150 ml of cold water, and extracted using ethyl acetate. The ethyl acetate layer was dried over 
anhydrous magnesium sulfate and then concentrated to dryness. The dry mass thus obtained and 100 ml 
of toluene and 0.49 g (5.0 mmol) of 2,5-dimethyl-1,3,4-oxadiazole added thereto were refluxed with heating 

) for about 5 hours. The refluxed mixture was poured into 250 ml of cold water and extracted using ethyl 
acetate. The ethyl acetate layer was dried over anhydrous magnesium sulfate, concentrated, and subjected 
to silica gel column chromatography. Consequently, 2.2 g (70% in yield) of Coupler (65) in a solid state was 
obtained. 

Melting Point: ca 120°C. % t , % 

> Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 0.48—1.00 (7H, m), 1.05—2.20 (30H, m), 2.43 (3H, s), 
2.46 (6H, s), 2.46-2.80 (4H, m), 4.67 (1H, t, J=6.5), 6.60 (1H, d, J=8.5), 6.90—7.35 (6H, m), and 7.85 (1H, s). 

Light-fastness of the magenta color image formed from the magenta coupler according to the present 
invention can be improved by using it together with a color image stabilizing effect represented by the 
following general formula: 



5 




*12 R ll 



wherein R 10 represents a hydrogen atom, an alkyl group, an aryl group or a heterocyclic group; R 11# R n2 , Ri 4 

40 and R 1S each represents a hydrogen atom, a hydroxy group, an alkyl group, an aryl group, an alkoxy group 
or an acylamino group; R 13 represents an alkyl group, a hydroxy group, an aryl group or an alkoxy group; 
R 10 and R„ may be linked with each other to form a 5-membered or 6-membered ring and in such a case, 
R 13 represents a hydroxy group or an alkoxy group; R 10 and R 1t may be linked with each other to form a 
methylenedioxy ring; and R 13 and R 14 may be linked with each other to form a 5-membered hydrocarbon 

45 ring and in such a case, R 10 represents an alkyl group, an aryl group or a heterocyclic group. In the 
substituents R 10 , R nv R 12 , R 13 , R 14 and R 1S , an alkyl group or an alkyl moiety contains 1 to 22 carbon atoms, 
and an aryl group or aryl moiety contains 6 to 22 carbon atoms. 

The color image stabilizing agents further include those described in U.S. Patents 3,935,016, 3,982,944 
and 4,254,216, Japanese Patent Applications (OPI) Nos. 21004/80 and 145530/79, British Patent Application 

50 (OPI) Nos. 2,077,455A and 2,062,888A, U.S. Patents 3,764,337, 3,432,300, 3,574,627 and 3,573,050, Japanese 
Patent Applications (OPI) Nos. 152225/77, 20327/78, 17729/78 and 6321/80, British Patent 1,347,556, British 
Patent Application (OPI) No. 2,066,975A, Japanese Patent Publications Nos. 12337/79 and 31625/73 and 
U.S. Patent 3,700,455, etc. 

A preferred embodiment of the present invention is a silver halide color photographic light-sensitive 

55 material containing the coupler according to the present invention. 

The coupler according to the present invention can be employed by incorporating into a photographic 
light-sensitive material or by adding to a color developing solution. In case of incorporating the coupler into 
a photographic light-sensitive material, a suitable amount thereof is from 2 x 10~ 3 to 5 x 10" 1 mole, 
preferably from 1 x 10~ 2 to 5 x 10" 1 mole, per mole of silver halide. When a polymer coupler is used, the 

so amou nt of the polymer coupler added is adjusted so that the amount of the color forming portion thereof is 
within the abovedescribed range. On the other hand, when the coupler is added to a color developing 
solution, it is used in an amount of 0.001 to 0.1 mole, preferably 0.01 to 0.05 mole, per 1,000 ml of the 
solution. 

Conventional couplers which can be employed in the present invention in addition to the couplers 
65 according to the present invention include dye-forming couplers as described below, that is, compounds 
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capable of color forming upon oxidative coupling with an aromatic primary amine developing agent (e.g., 
phenylenediamine derivatives, aminophenol derivatives, etc.) in color development processing. More 
specifically, suitable examples of conventional magenta couplers which can be used include 5-pyrazolone 
couplers, pyrazoioberizimidazole couplers, cyanoacetylcumarone couplers, open-chain acylacetonitrile 

5 couplers, etc When the magenta coupler according to the present invention is used together with a 
conventional magenta coupler, the amount of the magenta coupler according to the present invention is at 
least 30 mo!e%, preferably by at least 60 mole%, of the total amount of magenta coupler. Suitable 
examples of yellow couplers which can be used include acylacetamide couplers (e.g., benzoyl acetan Hides, 
pivaloylacetanilides, etc.), etc. Suitable examples of cyan couplers which can be used include naphthol 

10 couplers, phenol couplers, etc. Among these couplers, those which are non-diffusible by containing a 
hydrophobic group referred to as a ballast group in the molecule thereof, or polymer couplers are 
preferably employed. These couplers may be either 4-equivalent or 2-equivalent per silver ion. Further, 
colored couplers having a color correction effect, or couplers capable of releasing a development inhibitor 
with the advance of development (the so-called DIR couplers) can be employed. 

is Furthermore, non-color.forming DIR coupling compounds which can provide colorless products upon 

the coupling reaction and release development inhibitors can be employed in place of or in addition to 
ordinary DIR couplers. 

Two or more kinds of the above-described couplers and the like can be incorporated together in the 
same layer for the purpose of satisfying characteristics required to the light-sensitive material, or the same 

20 coupler compound may naturally be added to two or more layers. 

In order to incorporate the coupler into a silver halide emulsion layer, known methods, e.g., the 
method as described in U.S. Patent 2,322,027, etc., can be employed. Specifically, the coupler is dissolved 
in an organic solvent having a high boiling point, for example, phthalic acid alkyl esters (e.g., dibutyl 
phthalate, dioctyl phthalate, etc.), phosphoric acid esters (e.g., diphenyl phosphate, triphenyl phosphate, 

25 tricresyl phosphate, dioctylbutyl phosphate, etc.), citric acid ester (e.g., tributyl acetylcitrate, etc.), benzoic 
acid esters (e.g., octylbenzoate, etc.), alkylamides (e.g., diethyllaurylamide, etc.), fatty acid esters (e.g., 
dibutoxyethyl succinate, diethyl azelate, etc.), trimesic acid esters (e.g., tributyl trimesate, etc.), eta, or in an 
organic solvent having a boiling point of about 30°C to 150°C, for example, lower alkyl acetates (e.g., ethyl 
acetate, butyl acetate, etc.), ethyl propionate, secondary butyl alcohol, methyl isobutyl ketone, p- 

30 ethoxyethyl acetate, p-methoxy ethyl acetate, etc., and then the solution is dispersed into a hydrophilic 
colloid. The above-described organic solvents having a high boiling point and above-described organic 
solvents having a low boiling point may be used as mixtures. 

Further the dispersing method utilizing a polymeric material as described in Japanese Patent 
Publication No. 39853/76 and U.S. Patent 4,203,716 can also be employed. 

35 -When the coupler contains an acid group such as a carboxylic acid group, a sulfonic acid group, etc., it 
is incorporated into a hydrophilic colloid in the form of an alkaline aqueous solution. 

For the polymer coupler, an oleophilic polymer coupler prepared by polymerization of a monomeric 
coupler is recovered, dissolved again in an organic solvent and dispersed in a hydrophilic colloid in the 
form of a latex; or a solution of an oleophilic polymer coupler prepared by polymerization is directly 

40 dispersed in the form of a latex. Further, a polymer coupler latex prepared by an emulsion polymerization 
method or a polymer coupler latex having a layer structure is directly added to a gelatino silver halide 
emulsion. 

Water-soluble polymer couplers can be prepared by the method as described in U.S. Patents 3,155,510, 
3,221,552 and 3,299,013, Research Disclosure, No. 19033, etc. With respect to the polymer coupler latex, a 

45 method in which an oleophilic polymer coupler is dispersed in an aqueous gelatin solution in the form of a 
latex as described in U.S. Patent 3,451,820, etc., or a method in which a polymer coupler latex prepared by 
an emulsion polymerization method is directly added to a gelatino silver halide emulsion as described in 
U.S. Patents 4,080,211, 3,370,952, 3,926,436 and 3,767,412, British Patent 1,247,688, eta, is used. 
These methods can be applied to the preparation of both monopolymers and copolymers. 

so It is advantageous that photographic color couplers are used so as to provide images of neutral gray. It 
is preferred that cyan dyes formed from cyan couplers exhibit their maximum absorption bands in the 
wavelength range from about 600 nm to 720 nm, magenta dyes formed from magenta couplers exhibit 
their maximum absorption bands in the wavelength range from about 500 nm to 580 nm, and yellow dyes 
formed from yellow couplers exhibit their maximum absorption bands in the wavelength range from about 

65 400 nm to 480 nm. 

The light-sensitive material prepared using the present invention may contain, as a color fog 
preventing agent, hydroquinone derivatives, aminophenol derivatives, gallic acid derivatives, ascorbic acid 
derivatives and the like. Specific examples of the color fog preventing agent which can be used include 
those described in U.S. Patents 2,360,290, 2,336,327, 2,403,721, 2,418,613, 2,675,314, 2,701,197, 2,704,713, 

eo 2,728,659, 2,732,300 and 2,735,765, Japanese Patent Applications (OPI) Nos. 92988/75, 92989/75, 93928/75, 
110337/75 and 146235/77, Japanese Patent Publication No. 23813/75, etc. 

The light-sensitive material prepared using the present invention may contain an ultraviolet ray 
absorbing agent in a hydrophilic colloid layer thereof. Suitable examples of such an ultraviolet ray 
absorbing agent include benzotriazole compounds substituted with an aryl group (e.g., those described in 

65 U.S. Patent 3,533,794, etc.), 4-thiazolidone compounds (e.g., those described in U.S. Patents 3,314,794 and 
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3,352,681, etc.), benzophenone compounds (e.g., those described in Japanese Patent Application (OPI) No. 
2784/71, etc.), cinnamic acid ester compounds (e.g., those described in U.S. Patents 3,705,805 and 
3,707,375, etc.), butadiene compounds (e.g., those described in U.S. Patent 4,045,229, etc.) and benzoxazole 
compounds (e.g., those described in U.S. Patent 3,700,455, etc), etc. In addition, those described in U.S. 
s Patent 3,499,762 and those described in Japanese Patent Application (OPI) No. 48535/79 can also be 
employed. Further, couplers which have ultraviolet ray absorbing abilities (e.g., a-naphthol type cyan dye 
forming couplers, etc.) and polymers which have ultraviolet ray absorbing abilities may be employed. 
These ultraviolet ray absorbing agents may be mordanted in a specific layers). 

The light-sensitive material prepared using the present invention may contain a water-soluble dye in a 
» hydrophilic colloid layer thereof as a filter dye or for purpose of preventing irradiation or other various 
purposes. Suitable examples of such a dye include oxonol dyes, hemioxonol dyes, styryl dyes, 
merocyanine dyes, cyanine dyes and azo dyes, etc Of these dyes, oxonol dyes, hemioxonol dyes and 
merocyanine dyes are useful Specific examples of the dye which can be used include those described in 
British Patents 584,609 and 1,177,429, Japanese Patent Applications (OPI) Nos. 85130/73, 99620/74, 1 14420/ 
is 74 and 108115/77, U.S. Patents 2,274,782, 2,533,472, 2,956,879, 3,148,187, 3,177,078, 3,247,127, 3,540,887, 
3,575,704, 3,653,905, 3,71 8,472, 4,071 ,31 2 and 4,070,352, etc 

The photographic emulsion which can be used in the present invention may be spectrally sensitized 
with methine dyes or other dyes. Suitable dyes which can be used include cyanine dyes, merocyanine 
dyes, complex cyanine dyes, complex merocyanine dyes, holopolar cyanine dyes, hemicyanine dyes, styryl 
20 dyes and hemioxonol dyes. Of these dyes, especially useful dyes are those belonging to cyanine dyes, 
merocyanine dyes or complex merocyanine dyes. Any nucleus which is conventionally used in cyanine 
dyes as a basic heterocyclic nucleus is applicable to these dyes. That is, a pyrroline nucleus, an oxazoline 
nucleus, a thiazoline nucleus, a pyrrole nucleus, an oxazole nucleus, a thiazole nucleus, a selenazoie 
nucleus, an imidazole nucleus, a tetrazole nucleus, a pyridine nucleus, etc., and further, nuclei formed by 
25 condensing alicyclic hydrocarbon rings with these nuclei and nuclei formed by condensing aromatic 
hydrocarbon rings with these nuclei, that is, an indolenine nucleus, a benzindolenine nucleus, an indole 
nucleus, a benzoxazole nucleus, a naphthoxazole nucleus, a benzothiazole nucleus, a naphthothiazole 
nucleus, a benzoselenazole nucleus, a benzimidazole nucleus, a quinoline nucleus, etc, are appropriate. 
The carbon atoms of these nuclei can also be substituted. 
30 The merocyanine dyes and the complex merocyanine dyes can contain 5- or 6-membered heterocyclic 
nuclei such as a pyrazolin-5-one nucleus, a thiohydantoin nucleus, a 2-thioxazolidin-2,4-dione nucleus, a 
thiazolidin-2,4-dione nucleus, a rhodanine nucleus, a thiobarbituric acid nucleus, etc, as a nucleus having a 
ketomethylene structure. , ,~ 

Specific examples of useful sensitizing dyes include those described in German Patent 929,080, U.S. 
35 Patents 2,231,658, 2,493,748, 2,503,776, 2,519,001, 2,912,329, 3,656,959, 3,672,897, 3,694,217, 4,025,349 and 
4,046,572, British Patent 1,242,588, Japanese Patent Publication Nos. 14030/69 and 24844/77, etc 

These sensitizing dyes can be employed individually or in combination. Combinations of sensitizing 
dyes are often employed for the purpose of supersensitization. Typical examples of supersensitizing 
combinations are described in U.S. Patents 2,688,545, 2,977,229, 3,397,060, 3,522,052, 3,527,641, 3,617,293, 
40 3,628,964, 3,666,480, 3,672,898, 3,679,428, 3,703,377, 3,769,301 , 3,814,609, 3,837,862 and 4,026,707, British 
Patents 1,344,281 and 1,507,803, Japanese Patent Publication Nos. 4936/68 and 12375/78, Japanese Patent 
Applications (OPI) Nos. 110618/77 and 109925/77, etc 

The sensitizing dye can be used in the emulsion together with dyes which themselves do not have a 
spectrally sensitizing function but exhibit a supersensitizing effect or materials which do not substantially 
45 absorb visible light but exhibit a supersensitizing effect For example, aminostilbene compounds 
substituted with a nitrogen-containing heterocyclic group (e.g., those described in U.S. Patents 2,933,390 
and 3,635,721, etc), aromatic organic acid-formaldehyde condensates (e.g., those described in U.S. Patent 
3,743,510, etc), cadmium salts, azaindene compounds, etc, can be used. Particularly useful combinations 
are those disclosed in U.S. Patents 3,615,613, 3,615,641, 3,617,295 and 3,635,721. 
so Photographic processing of the light-sensitive material according to the present invention can be 

carried out using any known methods. Further, known processing solutions can be used. The processing 
temperature is generally selected from a range of 1 8°C to 50°C, but temperatures lower than 1 8°C or higher 
than 50°C may be employed. Either a development processing for forming silver images (black-and-white 
photographic processing) or a color photographic processing comprising a development processing for 
55 forming dye images may be employed depending upon the purpose. 

A color developing solution is generally an alkaline aqueous solution containing a color developing 
agent As a color developing agent, known primary aromatic amine developing agents such as phenylene- 
diamines (e.g., 4-amino-N,N-diethylaniline, 3-methyl-4-amino-N,N-diethylaniIine, 4-amino-N-ethyl-N-p- 
hydroxyethylaniline, 3-methyl-4-amino-N-ethyl-N-p-hydroxyethylaniline, 3-methyl-4-amino-N-ethyl-N-3- 
€0 methanesulfonamidoethylaniline, 4-amino-3-methyl-N-ethyl-N-p-methoxyethylaniline, etc) can be used. 

In addition, those described in L F. A. Mason, Photographic Processing Chemistry, pages 226 to 229, 
Focal Press, (1966), U.S. Patents 2,193,015 and 2,592,364, Japanese Patent Application (OPI) No. 64933/73, 
etc., can be used. 

The color developing solution can also contain pH buffering agents such as sulfites, carbonates, 
$5 borates and phosphates of alkali metals, etc; development restrainers or antifogging agents such -as . 
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bromides, iodides or organic antifogging agents, etc. -In addition, if desired, the color developing solution 
may contain water softeners; preservatives such as hydroxylamine, etc.; organic solvents such as benzyl 
alcohol, diethylene glycol, etc.; development accelerators such as polyethylene glycol, quaternary 
ammonium salts, amines, etc.; dye forming couplers; competing couplers; fogging agents such as sodium 
borohydride, etc.; auxiliary developing agents such as 1-phenyl-3-pyrazolidone; viscosity imparting 
agents; chelating agents of polycarbonylic acid type as described in U.S. Patent 4,083,723; antioxidants as 
described in West German Patent Application (OLS) No. 2,622,950; etc. 

After color development, the photographic emulsion layers are generally subjected to a bleach 
processing. Bleach processing can be carried out simultaneously with fixing or separately therefrom. 
Suitable examples of the bleaching agents which can be used include compounds of polyvalent metals 
such as iron (III), cobalt (III), chromium (VI), copper (II), etc., peracids, quinones, nitroso compounds, etc. 
Specific examples include ferricyanides; bichromates; organic complex salts of iron (III) or cobalt (III) with 
aminopolycarboxylic acids such as ethylenediaminetetraacetic acid, nitrilotriacetic acid, 1,3-d!amino-2- 
propanoltetraacetic acid, etc., or organic acids such as citric acid, tartaric acid, malic acid, etc.; persulfates; 
permanganates; nitrosophenol, etc. Of these compounds, potassium ferricyanide, sodium ethylene- 
diaminetetraacetato iron (III), and ammonium ethylenediaminetetraacetato iron (III) are particularly useful. 
Ethylenediaminetetraacetato iron (ill) complex salts are useful both in a bleaching solution and in a mono- 
bath bleach-fixing solution. 

To a bleaching solution or a bleach-fixing solution, bleaching accelerators as described in U.S. Patents 
3,042,520 and 3,241,966, Japanese Patent Publications Nos. 8506/70 and 8836/70, etc.; thiol compounds as 
described in Japanese Patent Application (OPl) No. 65732/78, and other various additives can be added. 

The silver hatide emulsion used in the present invention is prepared generally by mixing a solution of a 
water-soluble silver salt (e.g., silver nitrate) with a solution of a water-soluble halide (e.g., potassium 
bromide) in the presence of a solution of a water-soluble polymer (e.g., gelatin). Silver halides which can be 
used include not only silver chloride and silver bromide, but also mixed silver halides such as silver 
chlorobromide, silver iodobromide, silver chloroiodo bromide, etc. A mean grain size of silver halide grains 
produced (the grain size refers to the diameter of a grain when it is spherical or similar to sphere in the 
shape, or the edge length when it is cubic, and the mean grain size is determined on the basis of the 
projected areas) is preferably 2 u or less, especially 0.4 \i or less. The distribution of the grain size can be 
either narrow or broad. 

These silver halide grains may have crystals in the form of a cube, an octahedron, or a composite form 
thereof, etc. 

Also, two or more silver halide photographic emulsions which are produced separately may be used in 
the form of a mixture. Further, silver halide grains having a uniform crystal structure, silver halide grains in 
which the inner portion and the outer portion have different layer structures, or silver halide grains of the 
so-called conversion type as described in British Patent 635,841, U.S. Patent 3,622,318, eta, may be 
employed. Moreover, either silver halide grains in which a latent image is predominantly formed at the 
surface or grains in which a latent image is predominantly formed inner portion thereof can be used. These 
photographic emulsions are described in C E. K. Mees, The Theory of the Photographic Process, 
Macmillan Co., P. Glafkides, Chimie Photographique, Paul Montel Co. (1957), etc. These photographic 
emulsions can be prepared using the methods as described in, e.g., P. Glafkides, Chimie et Physique 
Photographique, Paul Montel Co. (1967), G. F. Duffin, Photographic Emulsion Chemistry, The Focal Press 
(1966), V. L Zelikman et al.. Making and Coating Photographic Emulsion, The Focal Press (1964), etc. Any of 
an acidic process, a neutral process or an ammonia process may be used for the preparation of the 
photographic emulsions. Suitable methods for reacting a water-soluble silver salt with a water-soluble 
halide include, e.g., a single jet method, a double jet method or a combination thereof. 

Also, a method in which silver halide grains are formed in the presence of an excess of silver ions (the 
so-called reversal mixing method) can be employed in the present invention. Further, the so-called 
controlled double jet method, in which the pAg in a liquid phase wherein silver halide grains are formed is 
maintained at a constant, may be also employed. According to this method, a silver halide emulsion having 
a regular crystal form and almost uniform grain sizes can be obtained. 

A mixture of two or more kinds of silver halide emulsions prepared separately may be employed. 

In a process of forming silver halide grains of physical ripening thereof, cadmium salts, zinc salts, lead 
salts, thallium salts, iridium salts or complex salts thereof, rhodium salts or complex salts thereof, iron salts 
or complex salts thereof, etc., may be present 

Removal of the soluble salts from the silver halide emulsion is, in general, carried out after the 
formation of the silver halide grains or after physical ripening. The removal can be effected using the 
noodle washing method which has been known from old times and comprises gelling the gelatin, or using 
a sedimentation process (thereby causing flocculation in the emulsion) using a polyvalent anion-containing 
inorganic salt (e.g., sodium sulfate, etc.), an anionic surface active agent, an anionic polymer (e.g., 
polystyrenesulfonic acid, etc.), or a gelatin derivative (e.g., an aliphatic acylated gelatin, an aromatic 
acylated gelatin, an aromatic carbamoylated gelatin, etc.). The removal of the soluble salts from the silver 
halide emulsion may be omitted. 

The silver halide emulsion used in the present invention can be the so-called primitive emulsion 
without application of chemical sensitization. However, it is usually chemically sensitized. Chemical 
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sensitization can be carried out using the methods as described in P. Glafkides, supra, V. L Zelikman et al., 
supra, or H. Frieser, Die Grundiagen der Photographischen Prozesse mit Silberhalogeniden, Akademische 
Veriagsgesellschaft (1968). 

The photographic emulsion layers and other hydrophilic colloid layers which constitute the light- 
5 sensitive material according to the present invention may contain various kinds of surface active agents as 
coating aids or for other various purposes, for example, prevention of charging, improvement of slipping 
property, emulsifying dispersion, prevention of adhesion, improvement of photographic characteristics 
(e.g., acceleration of development, high contrast, sensitization, etc.), etc. 

Examples of suitable surface active agents include nonionic surface active agents, for example, 
10 saponin (steroid type), alkylene oxide derivatives (e.g., polyethylene glycol, polyethylene glycol/ 
polypropylene glycol condensates, polyethylene glycol alkyl ethers or polyethylene glycol alkylaryl ethers, 
polyethylene glycol esters, polyethylene glycol sorbitan esters, polyalkylene glycol alkylamines or amides, 
polyethylene oxide adducts of silicones, etc.), glycidol derivatives (e.g., alkenylsuccinic acid poiyglycerides, 
alkylphenol poiyglycerides, etc.), fatty acid esters of polyhydric alcohols, alkyl esters of sugar, etc.; anionic 
15 surface active agents containing acidic groups such as a carboxy group, a sulfo group, a phospho group, a 
sulfuric acid ester group, a phosphoric acid ester group, etc., for example, alkylcarboxylates, alkyl- 
sulfonates, alkylbenzenesulfonates, alkylnaphthalenesulfonates, alkylsulfuric acid esters, alkylphosphoric 
acid esters, N-acyl-N-alkyltaurines, sulfosuccinic acid esters, sulfoalkylpolyoxyethylene alkylphenyl ethers, 
polyoxyethylene alkylphosphoric acid esters, etc.; amphoteric surface active agents, for example, amino 
20 acids, aminoalkylsulfonic acids, aminoalkylsulfuric acid esters, aminoalkylphosphoric acid esters, 
alkylbetaines, amineoxides, etc.; and cationic surface active agents, for example, alkylamine salts, aliphatic 
or aromatic quaternary ammonium salts, heterocyclic quaternary ammonium salts (e.g., pyridinium, 
imidazolium, etc.), aliphatic or heterocyclic phosphonium or sulfonium salts, eta 

The present invention will be explained in greater detail with reference to the following examples. 



Example 1 

1.1 millimol of each of Coupler (1) according to the present invention and Comparison Coupler A 
represented by the chemical structural formula shown below was dissolved in 10 ml of ethanol. In the 
solution, 1.3 millimole of 4-N-ethyl-N-(2-methanesulfonamidoethyl)-amino-2-methylanillne monosulfate, 

30 which is a color developing agent, was suspended. Then, an aqueous solution containing 12.9 millimole of 
anhydrous sodium carbonate dissolved in 5 ml of water was added thereto and the mixture was stirred at 
room temperature. To the mixture solution, 10 ml of an aqueous solution containing 2.4 millimole of 
potassium persulfate dissolved was gradually added dropwise. 

After thoroughly stirring for 1 hour at room temperature, the reaction mixture was subjected to an 

35 extraction treatment by adding 50 ml of ethyl acetate and 30 ml of water. The ethyl acetate layer was 
washed thoroughly with a saturated sodium chloride aqueous solution and then the solvent was removed 
therefrom. The residue was separated using silica gel column chromatography. The eluate used was ethyl 
ether. The NMR spectrum of the magenta dye formed from Coupler (1) according to the present invention 
measured in heavy chloroform (CDCI 3 ) was as follows: 

40 1.24 (3H, t, J=7.2), 2.45 (3H, s), 2.52 (6H, s), 2.98 (3H, s), 3.24^-3.78 (6H), 4.64 (1H, brt, J=7), 6.60-6.80 

(2H), 8.84 (1H, d,J=9.0). 

The absorptions underlined correspond to four methyl groups and thus the structure of the magenta 
dye is confirmed to be the formula shown below. The melting point of the magenta dye is 244 to 245°C. 



25 



Comparison Coupler A 



CI 



so 



55 
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Magenta Dye B 



5 



10 



15 




y 



{wherein the methyl groups in the circles correspond to the methyl groups exhibiting the above-described 

chemical shifts in the NMR spectrum). 

Visible absorption spectra of Magenta Dye B and the magenta dye formed from Comparison Coupler A 

in ethyl acetate are shown in Figure 1. In Figure 1 the absorption spectral curves are normalized taking the 
25 maximum density as 1.0 for comparison. 

ft is apparent from Rgure 1 that the dye obtained from the coupler according to the present invention 

has the A^^ coincident with that of the dye formed from Comparison Coupler A, no subsidiary absorptions 

in the range from 400 nm to 430 nm and sharply cut absorption curve at the longer wavelength side. 

Therefore, the coupler according to the present invention is advantageous in color reproduction when it is 
30 employed in a color photographic light-sensitive material. 

Example 2 

13 g of Comparison Coupler C shown below was dissolved together with 15 ml of trioctyl phosphate 
and 15 ml of ethyl acetate. The resulting solution was added to 100 g of a 10% aqueous gelatin solution 

35 containing sodium di-sec-butylnaphthalenesulfonate, and the mixture was stirred and dispersed by means 
of a homogenizer to prepare a dispersion. The dispersion thus prepared was .mixed with 300 g of a green- 
sensitive silver chlorobromide emulsion (containing 13.5 g of silver, and having a bromide content of 45 
mol% and a chloride content of 55 mol%) and thereto were added sodium dodecylbenzenesulfonate as a 
coating aid and 2-hydroxy-4,6-dichloro-s-triazine as a hardener. The mixture was coated on a cellulose 

40 triacetate support to form an emulsion layer. Further, a gelatin coating solution was applied to the 
emulsion layer as a protective layer at a coverage of 1 g gelatin per square meter, and dried. The light- 
sensitive material thus prepared was designated Film A. 

Comparison Coupler C 



50 



55 




Also, Film B was prepared in the same manner as described for Rim A except using 9.9 g of Coupler (5) 
60 according to the present invention in place of Comparison Coupler C. 

Further, Rim C was prepared in the same manner as described for Film A except that 10.6 g of Coupler 
(13) according to the present invention was used in place of Comparison Coupler C and the amount of the 
green-sensitive silver chlorobromide emulsion was reduced to 200 g. 

Rims A to C described above were exposed to light using a sensitometer under the condition of 1 ,000 
65 lux*1 sec. and subjected to the following development processing. 
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Temperature 
Processing Step (°C) Time 



Development 33 3 min 30 sec 

5 

Bleach-Fixing 33 1 min 30 sec 

Washing 28—35 3 min 

The processing solutions used have the following compositions. 

Developing Solution 

Benzyl Alcohol 15 ml 



15 



Diethylenetriaminepentaacetic Acid 5 g 

Potassium Bromide 0.4 g 

Sodium Sulfite 5 g 

20 

Sodium Carbonate 30 g 

Hydroxylamine Sulfate 2 g 

25 4-Amino-3-methy-N-ethyl-N-Mmethane 
sulfonamido)ethylaniline Sesquisulfate 

Monohydrate 4.5 g 

Water to make 1,000 ml 

30 (pH-10.1) 

Bleach-Fixing Solution 

Ammonium Thiosulfate (70 wt%) 150 ml 

35 Sodium Sulfite 5 g 

Sodium Ethylenediaminetetraacetato Iron (III) 40 g 

Ethylenediaminetetraacetic Acid 4 g 

40 

Water to make 1*000 nil 

(pH=6.8) 

The densities of dye images after the color development processing were measured using a Macbeth 
45 densitometer with a Status AA filter. Further, the absorption spectra of the dye images were measured. It 
was found that the absorption of each dye image of the present invention on the film had no subsidiary 
absorption and the absorption curve on the longer wavelength side was cut sharply similar to the results of 
Example 1. The color forming characteristics are shown in the following Table. 

so 



55 



60 



65 
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Film Coupler 



B 



Comparison 
Coupler C 

Coupler (5) 

(Present 

Invention) 

Coupler (13) 

(Present 

Invention) 
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TABLE 

Mole 
Ratio 

of Maximum Absorption (density 
A g/ c P Density Wavelength at 420 nm)* 

(nm) 



Subsidiary 
Maximum Absorption 



2.62 



2.60 



3.20 



535 



536 



536 



0.137 



0.049 



0.048 



25 



35 



* The density was obtained by taking the maximum density as 1.0. 

The results in the Table above show that the couplers according to the present invention provide 
sufficiently high color densities compared with a conventional 5-pyrazolone type coupler. In particular, a 2- 
equivalent coupler represented by Coupler (13) provides a high color density in spite of a small amount of 
silver coated. 

In addition, the subsidiary absorptions in the range around 420 nm were extremely low with respect to 
the couplers according to the present invention in comparison with that of the comparison coupler. 
Therefore, excellent color reproduction can be achieved by the couplers according to the present invention. 

Claims 

1. A method of forming a color image, comprising developing a silver halide photographic light- 
sensitive material in the presence of a pyrazolotriazole coupler with a developing solution containing an 
aromatic primary amine, characterised in that it is performed in the presence of a coupler represented by 
general formula (I) and/or a polymer coupler having a repeating unit derived from a vinyl monomer 
containing in its molecule a moiety represented by general formula (I) 



45 



(I) 
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wherein and R 2 are each a hydrogen atom or a substituent; and X is a hydrogen atom or a halogen atom 
or a group capable of being released upon coupling; R„ R 2 and X may each be a divalent group for forming 
a bis-coupler, and or R 2 may be a simple bond or a linking group through which the moiety represented 
by the general formula (I) is bonded to the vinyl group of a vinyl monomer. 

2. A method as claimed in Claim 1, wherein R, and R 2 are each a hydrogen atom, a halogen atom, an 
aliphatic residue, an aryl group, a heterocyclic group, a cyano group, an alkoxy group, a heterocyclicgroup, 
a cyano group, an alkoxy group, an aryloxy group, an acylamino group, an anilino group, a ureido group, a 
surfamoylarnino group, an alkylthio group, an arylthio group, an alkoxycarbonylamino group, a 
surfonamido group, a carbamoyl group, a sulfamoyl group, a sulfonyl group, a heterocyclicoxy group, an 
acyloxy group, a carbamoyloxy group, a silyloxy group, an aryloxycarbonylamino group, an imido group, a 
heterocyclicthio group, a sulfinyl group, a phosphonyl group, an aryloxycarbonyl group, an acyl group or 
an alkoxycarbonyl group. 

3. A method as claimed in Claim 2, wherein the aliphatic residue represented by R t or R 2 is a straight 
chain or branched chain alkyl group having from 1 to 32 carbon atoms, an aralkyl group, an alkenyl group, 
an alkinyl group or a cycloalkyl group and each of which may be substituted with a substituent bonded 
through an oxygen atom, a nitrogen atom, a sulfur atom or a carbonyl group, a hydroxy group, an amino 
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group, a nitro group, a carboxy group, a cyano group or a halogen atom. 

4. A method as claimed in Claim 1, 2 or 3, wherein a -divalent group for forming a bis-coupler 
represented by R t or R 2 is a substituted or unsubstituted alkylene group, a substituted or unsubstituted 
phenylene group, a group of the formula — NHCO— R 3 — CONH— (wherein R 3 represents a substituted or 

5 unsubstituted alkylene group or a substhuted or unsubstituted phenylene group) or a group of the formula 
— S — R 3 — S— (wherein R 3 has the same meaning as defined above). 

5. A method as claimed in Claim 1, 2 or 3, wherein a linking group represented by R, or R 2 is a 
substituted or unsubstituted alkylene group, a substituted or unsubstituted phenylene group, — NHCO— , 
— CONH — , —O—, — 0C0— , an arylkylene group or a combination thereof. 

w 6. A method of forming a color image as claimed in Claim 1 or 2, wherein X is a halogen atom, a 

carboxy group or a group capable of being released upon coupling which is bonded to the carbon atom of 
the coupling position through an oxygen atom, a nitrogen atom, a carbon atom or a sulfur atom. 

7. A method as claimed in any preceding claim, wherein the polymer coupler is a copolymer containing 
a repeating unit derived from a non-color-forming ethylenic monomer which does not couple with the 

is oxidation product of an aromatic primary amine developing agent 

8, A method as claimed in Claim 7, wherein the non-color-forming monomer is an acrylic acid, an ester 
of acrylic acid, an amide of acrylic acid, a vinyl ester, an acrylonitrile, a rnethacryionitrile, an aromatic vinyl 
compound, itaconic acid, citraconic acid, crotonic acid, vinylidene chloride, a vinyl alkyl ether, maleic acid, 
maleic anhydride, an ester of maleic acid, N-vinyl-2-pyrrolidone, N-vinyl pyridine or 2- or 4-vinyl pyridine. 

20 9. A method as claimed in any preceding claim, wherein the color image is formed in the presence also, 

of a compound represented by the following general formula: 



30 



R 14 R 



15 



*13 



*12 R ll 



wherein R 10 represents a hydrogen atom, an alkyi group, an aryl group or a heterocyclic group; R 1l# R 12 , R14 
and R 1S each represents a hydrogen atom, a hydroxy group, an alkyl group, an aryl group, an alkoxy group 
or an acylamino group; R 13 represents an alkyi group, a hydroxy group, an aryl group or an alkoxy group; 
R 10 and R t1 may be linked with each other to form a 5-membered or 6-membered ring and in such a case R 13 
35 represents a hydroxy group or an alkoxy group'; R 10 and R^ may be linked with each other to form a 
methylenedioxy ring; and R 13 and R 14 may be linked with each other to complete a 5-membered 
hydrocarbon ring and in such a case R 10 represents an alkyl group, an aryl group or a heterocyclyi group, 
and in R 10 to R 15 , any alkyl group contains 1 to 22 carbon atoms and any aryl group contains 6 to 22 carbon 
atoms. 

40 10. A method as claimed in any preceding claims, wherein the coupler is present in the silver halide 

photographic light-sensitive material in an amount of from 2 x 1(T 3 to 5 x 1(T 1 mole per mole of silver 
halide. 

11. A method as claimed in any preceding claim, wherein the coupler is present in the developing 
solution in an amount of from 0.001 to 0.1 mole per 1,000 ml of the developing solution. 
45 12. A silver halide photographic light-sensitive material comprising a support having thereon a silver 

halide emulsion layer containing a coupler, represented by the general formula (I) and/or a polymer coupler 
having a repeating unit derived from a vinyl monomer containing in its molecule a moiety represented by 
general formula (I), as defined in any of Claims 1 to 8 or 10. 

13. A silver halide photographic light-sensitive material as claimed in Claim 12, wherein the coupler is 
so present in the silver halide emulsion layer in an amount of from 2 x 10~ 3 to 5 x 10" 1 mole per mole of silver 

halide. 

14. A pyrazolotriazole coupler, represented by general formula (l) and/or a polymer coupler having a 
repeating unit derived from a vinyl monomer containing in its molecule a moiety represented by general 
formula (I), as defined in any of Claims 1 to 8. 

55 15. A pyrazolo[1,5-b]-1,2,4-triazole derivative compound represented by general formula (I'): 




^ «' (I 1 ) 

X 

wherein R, and R 2 are independently a hydrogen atom or a substituent; X is a hydrogen atom or a group 
65 capable of being released upon coupling; and Y represents benzyl. 
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Patentanspruche 

1. Eine Methode zur Herstellung eines Farbbildes, bei der in Gegenwart eines Pyrazoltriazol-Kopplers 
ein fotografisches lichtempfindliches Silberhalogenidmaterial mrt Hilfe einer ein aromatisches Primaramin 
enthaltenden Entwicklungslosung entwickelt wird, dadurch gekennzeichnet, daS sie in Gegenwart einer 
durch die allgemeine Formel (I) wiedergegebenen Kupplungskomponente und/oder einer polymeren 
Kupplungskomponente mit einer von einem Vinylmonomer abgeleiteten sich wiederholenden Einheit 
ausgefuhrt wird, die in ihrem MolekGI einen durch die allgemeine Formel (I) wiedergegebenen Teil enthalt 



worin R t und R 2 je ein Wasserstoffatom oder ein Substituent ist; und X ein Wasserstoffatom oder ein 
Halogenatom oder eine im AnschluS an das Koppeln freigabefahige Gruppe ist; R v R 2 und X je eine 
zweiwertige Gruppe zum Bilden einer Bis-Kopplungskomponente sein kann; und R, oder R 2 eine einfache 
Bindung oder eine Bindungsgruppe sein kann, durch die der durch die allgemeine Formel (I) wieder- 
gegebene Teil mit der Vinylgruppe eines Vinylmonomers verbunden ist 

2. Eine Methode nach Anspruch 1, bei der R, und R 2 je ein Wasserstoffatom, ein Halogenatom, ein 
aliphatischer Rest, eine Arylgruppe, eine heterozyklische Gruppe, eine Cyanogruppe, eine Alkoxygruppe, 
eine Aryioxygruppe, eine Acylaminogruppe, eine Anilinogruppe, eine Ureidogruppe, eine Sulfamoyl- 
aminogruppe, eine Alkylthiogruppe, eine Arylthiogruppe, eine Alkoxycarbonylaminogruppe, eine 
Sulfonamidogruppe, eine Carbamoylgruppe, eine Sulfamoylgruppe, eine Sulfonylgruppe, eine Hetero- 
cyclicoxygruppe, eine Acyloxygruppe, eine Carbamoyloxygruppe, eine Silyloxygruppe, eine Aryloxy- 
carbonylaminogruppe, eine Imidogruppe, eine Heterocyclicthiogruppe, eine Sulfinylgruppe, eine Phos- 
phonylgruppe, eine Aryloxycarbony (gruppe, eine Acylgruppe oder eine Alkoxycarbonylgruppe ist. 

3. Eine Methode nach Anspruch 2, bei der der durch oder R 2 wiedergegebene aliphatische Rest eine 
Alkylgruppe mit gerader oder verzweigter Kette von von 1 bis 32 Kohlenstoffatomen, eine Aralkylgruppe, 
eine Alkenyl gruppe, eine Alkinylgruppe oder eine Cycioalkylgruppe ist und jede davon mit Hilfe eines 
durch ein Sauerstoffatom, ein Stickstoffatom, ein Schwefelatom oder eine Carbonylgruppe, eine 
Hydroxygruppe, eine Aminogruppe, eine Nitrogruppe, eine Carboxygruppe, eine Cyanogruppe oder ein 
Halogenatom gebundenen Substituenten substituiert werden kann. 

4. Eine Methode nach Anspruch 1, 2 oder 3, bei der eine zweiwertige Gruppe zum Herstellen einer Bis- 
Kopplungskomponente wiedergegeben durch R, oder R 2 eine substituierte oder nichtsubstituierte 
Alkylengruppe, eine substituierte oder nichtsubstituierte Phenylengruppe, eine Gruppe der Formel 
— NHCO— Ra— CONH— (bei der R 3 eine substituierte oder nichtsubstituierte Alkylengruppe oder eine 
substituierte oder nichtsubstituierte Phenylengruppe bezeichnet) oder eine Gruppe der Formel 
— S — R 3 — S — (in der R 3 die gleiche Beduetung hat wie vorstehend definiert) ist 

5. Eine Methode nach Anspruch 1, 2 oder 3, bei der eine durch R, wiedergegebene Bindungsgruppe 
eine substituierte oder nichtsubstituierte Alkylengruppe, eine substituierte oder nichtsubstituierte 
Phenylengruppe, — NHCO—, — CONH — , —O—, — OCO— , eine Alkylengruppe oder eine Kombination 
davon 1st 

6. Eine Methode zum Herstellen eines Farbbildes nach Anspruch 1 oder 2, in der X ein Halogenatom, 
eine Carboxygruppe oder eine im AnschluB an Koppelung freigabefahige Gruppe ist, die mit dem 
Kohlenstofffatom der Koppelungsposition durch ein Sauerstoffatom, ein Stickstoffatom, ein 
Kohlenstoffatom oder ein Schwefelatom verbunden ist. 

7. Eine Methode nach einem der vorstehenden Anspruche, bei der die Polymer-Kopplungskomponente 
ein Mischpolymerisat mit einer sich weiderholenden Einheit ist, abgeieitet von einem nicht farbbildenden 
Athylen-Monomer, das sich mit dem Oxidationsprodukts eines aromatischen primaren Aminentwicklungs- 
stoffes nicht bindet 

8. Eine Methode nach Anspruch 7, bei der das nicht farbbildende Monomer eine Akrylsaure, ein 
Akrylsaureester, ein Akrylsaureamid, ein Vinylester, ein Akrylonitril, ein Methakrylonitril, eine aromatische 
Vinylverbindung, Itaconsaure, Citraconsaure, Crotonsaure Vinylidenchlorid, ein Vinylalkylather, 
MaleinsSure, Maleinanhydrid, ein Maleinsaureester, N-Vinyl-2-Pyrrolidon, N-Vinylpyridin oder 2- bzw. 4- 
Vinylpyridin ist 

9. Eine Methode nach einem der vorstehenden Anspruche, bei der das Farbbild auch in Gegenwart 
einer durch die foigende allgemeine Formel wiedergegebene Verbindung gebildet wird. 




(I) 
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R 14 R 15 
R 13^^ OR 10 



*12 R ll 

worin R 10 ein Wasserstoffatom, eine Alkylgruppe, eine Arylgruppe oder eine heterozyklische Gruppe ist; 
R11* R12* Ri4 und R 16 je ein Wasserstoffatom, eine Hydroxygruppe, eine Alkylgruppe, eine Arylgruppe, eine 
Alkoxygruppe oder eine Acylaminogruppe ist; R 13 eine Alkylgruppe, eine Hydroxygruppe, eine Arylgruppe 
Oder eine Alkoxygruppe ist; R 10 und Rn miteinander gebunden werden konnen, urn einen Ring mit 5 oder 6 
Gliedem zu bilden, in welchem Falle R 13 eine Hydroxygruppe oder eine Alkoxygruppe ist; R 10 und R„ 
miteinander gebunden werden konnen, urn einen Methylendioxidring zu bilden; und R 13 und R 14 
miteinander gebunden werden konnen, urn einen Kohlenwasserstoffring mit 5 Gliedern zu bilden, in 
welchem Falle R 10 eine Alkylgruppe, eine Arylgruppe oder eine Heterocyclylgruppe ist und in R 10 bis R t5 
jede Alkylgruppe 1 bis 22 Kohlenstoffatome und jede Arylgruppe 6 bis 22 Kohlenstoffatome enthalt. 

10. Eine Methode nach einem der vorstehenden Anspruche, bei der die Kopplungskomponente in dem 
fotografischen lichtempfindtichen Silberhalogenidmaterial in einer Menge von 2 x 1(T 3 bis 5 x 10" 1 Mol je 
Mol Silberhalogenid vorhanden ist. . 

11. Eine Methode nach einem der vorstehenden Anspruche, bei der die Kopplungskomponente in der 
Entwicklungslosung in einer Menge von 0,001 bis 0,1 Mol je 1000 ml der Entwicklungslosung vorhanden 
ist 

12. Fotografisches lichtempfindliches Silberhalogenidmaterial, umfassend einen Trager, auf dem sich 
eine Silbernalogenid-emulsionsschicht mit einer Kopplungskomponente befindet, widergegeben durch die 
allgemeine Formel (I), und/oder eine Polymer-Kopplungskomponente mit einer sich weiderholenden 
Einheit, abgeleitet von einem Vinylmonomer, das in seinem MolekOI einen durch die allgemeine Formel (I) 
wiedergegebenen Teii enthalt, wie dies in einem der Anspruche 1 bis 8 oder 10 definiert ist. 

13. Ein fotografisches lichtempfindliches Silberhalogenidmaterial nach Anspruch 12, bei dem die 
Kopplungskomponente in der Silberhalogenid-Emulsionsschicht in einer Menge von 2 x 10~ 3 bis 5 x 10~ 
Mol je Mol Silberhalogenid vorhanden ist. 

14. Eine Pyrazoltriazol-Kopplungskomponente, wiedergegeben durch die allgemeine Formel (I) und/ 
oder eine Polymer-Kopplungskomponente mit einer sich wiederholenden Einheit, abgeleitet von einem 
Vinylmonomer mit einem durch die allgemeine Formel (I) wiedergegebenen Teil innerhalb des Molekuls, 
♦wie dies in einem der Anspruche 1 bis 8 definiert ist 

15. Eine Pyrazol [1,5-b]-1,2,4-Triazolderivatverbindung, Wiedergegeben durch die allgemeine Formel 

(I 1 ): 



(I') 



worin R, und R 2 unabhangig ein Wasserstoffatom oder ein Substituent sind; X ein Wasserstoffatom oder 
eine im Anschlufc an Kopplung freigabefahige Gruppe ist und Y Benzyl ist 




Revendications 

1 Methode de producton d'une image couleur, comprenant le developpement d'un mate>iau photo- 
sensible de photographie a 1'halog6nure d'argent en presence d'un copulant au pyrazole-triazole dans une 
solution de developpement contenant une amine primaire aromatique, caract6ns6e par le fait qu elle est 
exScutee en presence d'un copulant represents par une formule generate (I) et/ou d'un copulant polymdre 
comportant une unit6 rep6titeuse de>iv6e d'un monomere de vinyle dont la molecule contient une fraction 
representee par la formule ggnerale (I) 




ou R, et R 2 repr6sentent chacun un atome d'hydrogene ou un substituant; et X est un atome d'hydrogene 
ou d'halogene ou un groupe capable de se liberer en cours d'accouplement; R 1f R 2 et X peuvent chacun 
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etre un groupe bivalent de formation d'un bi-copulant; et H A ou R 2 peut etre un liant simple ou un groupe de 
liaison permettant de lier la fraction representee par la formule generate (I) au groupe vinylique d'un 
monomere de vinyle. 

2. Methode selon la revendication 1, oCi h\ et R 2 sont chacun un atome d'hydrogene, un atome 
d'haiogene, un residu aliphatique, un groupe aryle, un groupe heterocyclique, un cyanogruppe, un groupe 
alcoxy, un groupe aryloxy, un groupe acylamine, un groupe aniline, un groupe ureide, un groupe 
surfamoylamine, un groupe alcylthio, un groupe arylthio, un groupe alcoxycarbonylamine, un groupe 
sulfonamide, un groupe carbamoyle, un groupe sulfamoyle, un groupe sulfonyle, un groupe hetero- 
cyclicoxy, un groupe acyloxy, un groupe carbamoyloxy, un groupe silyloxy, un groupe aryloxycarbonyl- 
amine, un groupe imide, un groupe heterocyclicthio, un groupe sulfinyle, un groupe phosphonyle, un 
groupe aryloxycarbonyle, un group acyle ou un groupe alcoxycarbonyie. 

3. Methode selon la revendication 2, ou le residu aliphatique represente par R 1 ou R 2 est un groupe 
alcoyle a chatne droite ou a chame ramifiee comportant de 1 a 32 atomes de carbone, un groupe aralcoyle, 
un groupe alkenyle, un groupe alkinyle, ou un groupe cycloalcoyle, et chacun pouvant etre substitue par un 
substituant lie par un atome d'oxygene, un atome d'azote, un atome de soufre ou un groupe carbonyle, un 
groupe hydroxy, un groupe amine, un groupe nitre, un groupe carboxy, un cyanogruppe ou un atome 
d'haiogene. 

4. Methode selon (a revendication 1, 2 ou 3, ou un groupe bivalent de formation d'un bi-copulant 
represents par R, ou R 2 est un groupe alkenylene substitue ou non substitue, un groupe phenylene 
substitue ou non substitue, un groupe de la formule — NHCO— Rg— CONH— (oQ R 3 represente un groupe 
alkylene substitu^ ou non substitue ou un groupe phenylene substitue ou non substitu6) ou'un groupe de 
formule — S — R3— S — (ou R 3 offre la meme signification que celle definie ci-dessus). 

5. Methode selon la revendication 1, 2 ou 3, ou un groupe de liaison represente par R<| ou R 2 est un 
groupe alkylene substitue' ou non substitue, un groupe phenylene substitue ou non substitue, — NHCO — , 
— CONH — , — O — , — OCO — , un groupe aralkylene ou une combinaison des groupes indiques ci-dessus. 

6. Methode de composition d'une image couleur selon la revendication 1 ou 2, ou X est un atome 
d'haiogene, un groupe carboxyle ou un groupe capable d'etre libere sous accoupiement qui soit lie a 
I'atome de carbone de la position d'accouplement par un atome d'oxygene, un atome d'azote, un atome de 
carbone ou un atome de soufre. 

7. Methode selon toute revendication pr£c£dente, ou le copulant polymere est un copolymere 
contenant une unite r€p€titeuse derivee d'un monomere ethylgnique ne formant pas de couleur qui ne se 
lie pas au produit d'oxydation d'un agent de developpement a I'amine primaire aromatique. 

8. Methode selon la revendication 7, ou le monomere sans formation de couleur est un acide acrylique, 
un ether d'acide acrylique, une amine d'acide acrylique, un 6ther de vinyle, un acrylonitrile, un 
methacrylonrtrile, un compost vinylique aromatique, un acide itaconique, un acide citraconique, un acide 
crotonique, un chlorure vinylidene, un 6ther d'alcoyle vinylique, un acide maieique, un anhydride 
maleique, un ether d'acide maieique, N-vinyle-2-pyrrolidone, N-vinylepyridine ou 2- ou 4-vinyle pyridine. 

9. Methode selon toute revendication prec6dente, ou I'image de couleur est formee 6ga(ertient en 
presence d'un compost represente par la formule generale suivante: 



ou R 10 represente un atome d'hydrogene, un groupe alcoyle, un groupe aryle ou un groupe h6te>ocyclique; 

Ri2» Ri4 et R 1S representent chacun un atome d'hydrogene, un groupe hydroxyle, un groupe alcoyle, un 
groupe aryle, un groupe alkoxy ou un groupe acylamin§; R 13 represente un groupe alcoyle, un groupe 
hydroxy, un groupe aryle ou un groupe alkoxy; R 10 et R 11 peuvent §tre lids ensemble pour former une 
chaine fermee a 5 ou 6 membres et dans un tel cas R 13 represente un groupe hydroxyle ou un groupe 
alcoxyle; R 10 et R„ peuvent etre lies ensemble pour former une chaine fermee methyl enedioxy I e; et R 13 et 
R 14 peuvent etre lies ensemble pour completer une chaine fermee d'hydrocarbure a 5 membres et dans un 
tel cas R 10 represente un groupe alcoyle, un groupe aryle ou un groupe hete>ocyclique, et de R 13 a R 16 , tout 
groupe alcoyle contient 1 a 22 atomes de carbone et tout groupe aryle contient 6 a 22 atomes de carbone. 

10. Methode selon toute revendication precedente, ou le copulant est present dans le materiau 
photographique photosensible a I'halogenure d'argent dans une quantite allant de 2 x 10" 3 a 5 x 10~ 1 
moles par mole d'halogenure d'argent 

11. Methode selon toute revendication precedente, ou le copulant est present dans la solution de 
developpement dans une quantite de 0,001 a 0,1 mole par 1.000 ml de solution de developpement. 

12. Materiau photographique photosensible a l'halog6nure d'argent comprenant un support sur 
lequel est posee une couche d'emulsion a I'halogenure d'argent contenant un copulant, represente par la 




R. 



*I2 «U 
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formule generate (I) et/ou un copulant polymere comportant une unite repetiteuse derivee d'un monomere 
de vinyle contenant dans sa molecule une fraction represents par la formule generate (I), comme definie 
dans Tune quelconque des revendications 1 a 8 ou 10. 

13. Materiau photographique photosensible a I'halogenure d'argent selon la revendication 12 r ou le 
copulant est present dans la couche d'emulsion a I'halogenure d'argent selon une quantite allant de 2 x 
1(T 3 a 5 x 10~ 1 moles par mole d'halogenure d'argent 

14. Copulant pyrazole-triazole represents par la formule generate (I) et/ou un copulant polymere 
comportant une unite repetiteuse derivee d'un monomere de vinyle contenant dans sa molecule une 
fraction representee par la formule generate (I), comme dSfinie dans I'une quelconque des revendications 1 
a 8. 

15. Compose derive pyrazole (1,5-b)-1,2,4-triazole represent^ par la formule generate (!'): 




<!•> 



ou Ri et R 2 sont independamment un atome d'hydrogene ou un substituant; X est un atome d'hydrogene 
ou un groupe capable d'etre libere en cas d'accouplement; et Y represente un benzyie. 
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